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CROSS REFERENCE 


TELETYPE CODES TO AN NOMENCLATURE 


AN NOMENCLATURE 


TRLETY PE* 
CODES 
TELETYPEWRITER 

TT-306/UG 
TELETYPEWRITER 
TT-306A/UG 
TELE TYPEWRITER 
TT-307/UG 
TELETYPEWRITER 
TT-307A/UG 
TELETYPEWRITER SET 
AN/FGC-97 
TELETYPEWRITER SET 
AN/UGC- 13 
TELETYPEWRITER SET 
AN/UGC-13AX 
TELETYPEWRITER SET 
AN/UGC-32 
TELETYPEWRITER SET 
AN/FGC-96 


Cabinet, Electrical 

Equipment Y-4701/FG | LBAC255BR 
carne Electrical CY-3062/UG | LAAC229BR. 
Equipment 

Cabinet, Electrical 

Equipment CY-4703/FG |LAC214BR255 


CY- 
Cover, Teletypewriter CW-568/UG | LPC206BR 

‘Base Unit, Teletypewriter | MT-2419/UG | LB10/000 
‘Base Unit, Teletypewriter MT-2422/UG | LRB32 


Base Unit, Teletypewriter MT-2452/UG | LCXB13 


Keyboard- Transmitter, 
Teletypewriter ! 


MX-3310/UG 


Keyboard- Transmitter, MX-6936/FG | LK52BRW 
Teletypewriter ————___——|______— 
MX-6937/FG | LK53BRW 


Keyboard- Transmitter, 

Teletypewriter MX-3312/UG 
Keyboard- Transmitter, 
Teletypewriter MX-6934/UG 


_ 
_ 
_ 


*Teletype Nomenclature. See Table 1-1. Page 1-24.. Above figures are the quantities per set. 
(Continued on the following page) 
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(Continued from preceeding page) 


ele ele & 

eB es ms a a 7) 7) 7) 7) 

oe |e [ele Im 
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Be |£2|23| 28/28 /Es [2s |/83) Gs 63 
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Panel, Power Distribution 304203 
LPW300BR 1 


nares | eee | peepee nee | neni | esenceneeeene es 


Reeling Machine, Paper, 


Motor Driven RL-235/UG 


mi 


Reeling Machine, Paper, 
Motor Driven 


Reperforator, Teletypewriter | TT-315/UG 


RL-215/UG 


| Typing Unit, Teletypewriter |MX-6933/UG LP77YD/AJV 1 


oo 


HEE LEE EE 


Cena ee) ee | | | a [naa 


Typing Unit, Teletypewriter | MX- 6935/FG |LP124YD/AJU 


Distributor- Transmitter, TT-311/UG LxD11 
TT-496/GG LXD31 


Teletypewriter 


i 


= 


Display Rack 


| ate 

_ _ 

ee 

oo | o 

a | © 

a} a 

wie 
EE 
Lie 
EE 
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(Continued from preceding page) 
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= i= oa BR BR 
Modification Kit for 
LMU3 (PD-17A/U - 173705 1 


Motor 


Dolly 173861 


= ose 
Modification Kit for 

LMU12 (PD-67U) 173706 1 1 1 
Motor 

Modification Kit for 

LMU3 (PD-17A/U) 173707 

Motor 
Modification Kit for 
Mounting LRB32 (MT-2422 176287 
/UG to LCXB13 (MT-2452/UG) 

Modification Kit for 

Transmitter- Distributor 

Immobilization Set of 179473 

Parts - 


(Continued on the following a 


_ 
— 


_ 
—— 
_ 


_ 
i 


NOTE: The 199915 Modification Kit is used to modify the Teletypewriter 
Set (AN/UGC-13) to 7. 42 unit code and 45,5, 50, or 74.2 Baud 
speed non-polar operation. (See Page 2-22.) 
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(dT “XNV) OZ8ELT 


(Ud'T) 266ELT 


(XT) 9LLELT 
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(X'T) PSPEST 


(a1) S6LELT 


(dl) SOSE9T 


(Ud'T) 20SE9T 


udd 


‘ON LHS UVAD 


AYNLVIONAWON NV 


TELETYPE* 
CODES 


TELETYPEWRITER 
TT-307/UG 


TELETYPEWRITER 
TT-307A/UG 


(esed Surpsoerd wor; panutyuo)) 


Ole 
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(6) A.C. Governed Motor LMU39 

Cabinets 
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Driver 


ELECTRICAL CHARACTERISTICS 


Signal 
Power Supply Requirements 

(1) A.C. Synchronous Motor LMU3 

(2) A.C. Governed Motor LMU4 

(3) A.C. Synchronous Motor LMU12 


Page 


1-1 


1-1 


Paragraph 


(4) A.C. Governed Motor LMU14 
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(7) A.C. Shaded Pole Reduction 
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TABLE 1-1 TELETYPEWRITER SET 
COMPONENTS 

TABLE 1-2 GEA SETS 


SECTION 2 
INSTALLATION 
2-1, GENERAL 


2-2, UNPACKING THE RACK MOUNTED 
RO AND KSR 


2-3, INSTALLING THE RACK MOUNTED 
EQUIPMENT (RO or KSR) IN THE 


2-1 


2-1 


LPC206BR CABINET 2-1 
a. Cabinet Base and Electrical Service 
Assembly 2-1 
b. Cables and Wiring 2-2 
c. Motor Unit 2-2 
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MENT 


INSTALLING THE ASR EQUIP- 
MENT 
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Electrical Service Assembly 


Keyboard with Typing Reperforator 
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Unit LMU12, 14 and 39, Typing 
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Auxiliary Typing Reperforator 
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Miscellaneous Installation 
Instructions 
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. OPERATING TESTS 
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Tape Position (T) 


. Installing the 199915 Modification 


Kit to Modify Teletypewriter 
AN/UGC-13 to 7.42 Unit Code 
and 45.5, 50 or 74.2 Baud Speed 
Non-Polar Operation 
The 199915 Modification Kit 
Installation 


. Unpacking the Multiple KSR and 


RO Set Equipment 


. Installing the Multiple KSR and 


RO Set Equipment 
Cabinet 
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INTRODUCTION 
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(ASR) SET OPERATION 


On-Line Functions 


(1) General 
(2) Keyboard, Typing Unit and 


Transmitter Distributor 
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e. 
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Space Bar 
Carriage Return 
Line Feed 
Figures 
Letters 
Repeat 
Sequential Switching 
(3) Auxiliary Typing Reperforator 
Off-Line Functions 
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Paper, Ribbon, and Tape 
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(a) Typing Unit Ribbon 


(b) Typing Reperforator Ribbons 
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(a) Keyboard Typing Reperforator 


Tape 


(bo) Auxiliary Typing Reperforator 
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Starting Procedure 
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3-3, SEND-RECEIVE (KSR) SET OPER- 
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AUTOMATIC SEND-RECEIVE (ASR) SET 
(On Sub-base) 


Figure 1-1. Model 28 Teletypewriter Sets 


KEYBOARD SEND-RECEIVE (KSR) SET 
(On Dolly) 


KEYBOARD SEND-RECEIVE (KSR) SET 
(Rack Mounting) 


RECEIVE-ONLY (RO) SET 
(Rack Mounting) 


MULTIPLE KEYBOARD SEND-RECEIVE (KSR) 
AND RECEIVE ONLY (RO) SET 
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SECTION I 
DESCRIPTION 


1-1. INTRODUCTION 


This instruction book describes the following 
Teletypewriter Sets: The Automatic Send- 
Receive Set (ASR), the Keyboard Send-Receive 
Set (KSR), Receive-Only Set (RO), and the Mul- 
tiple Keyboard Send-Receive KSR and Receive 
Only (RO) Teletypewriter Set, illustrated in 
Figure 1-1. Volume 1 includes information con- 
cerning their installation, adjustment, operation, 
and maintenance. Volume 2 contains exploded 
views of the components of the sets along with 
parts ordering information. Volume 3 contains 
wiring diagrams and schematics of the com- 
ponents of which the sets are comprised. 


1-2. GENERAL 


a. The teletypewriters described herein are 
electromechanical apparatus which serve as 
self - contained message originating and/or re- 
ceiving centers. They are used to exchange 
printed and tape - perforated messages between 
two or more stations connected by a wire tele - 
graph channel. 


b. The ASR Teletypewriter Set will receive 
messages electrically from the telegraph chan- 
nel and print them on page -size copy paper. 
With page - printed monitoring, it will electri - 
cally transmit on the channel messages which 
are originated either by perforated tapeor key- 
board operation. It will mechanically prepare 
perforated and printed tape for separate trans- 
mission withor without simultaneous electrical 
transmission and page - printed monitoring. In 
addition to these functions it will receive mes - 
sages electrically from the channel and record 
them on tape in both perforated and printed 
form. 


c. The KSR Teletypewriter Set will receive 
messages electrically from the telegraph chan- 
nel and print them on page-size copy paper. It 
will electrically transmit on the channel mes - 
sages which are originated by keyboard opera - 
tion and monitor the message on page-size copy 
paper. The KSR Set may be housed in either 
the LAC floor model cabinet or inthe LPC cabi- 
net for rack mounting. 
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Figure 1-2. Base LB10/000 
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Figure 1-3. Keyboard LK25BRW 


d. The RO Teletypewriter Set will receive 
messages electrically from the telegraph chan- 
neland print them on page-size copy paper. The 
RO Set is housed in the LPC cabinet for rack 
mounting. 


(1) The Multiple KSR and RO Set can be 
used for recorded communication either cross 
office or cross country. With the proper modi- 
fications, they will function in dial or other 
switched-line networks. Utilizing the capa- 
bilities of a built-in switching device, the stunt 
box, the sets will operate in selective calling 
systems and provide local or remote control of 
external equipment or operations. 


e. The typing units used in these Sets are 
arranged to handle rolled single copy or multi- 
copy paper, eight and one-half inches wide. A 
paper winder (PW) is used, where needed, to 
automatically wind the printed copy on a cylin - 
der as it emerges from the cabinet. 
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f. Tape used for either perforating and print- 
ing messages for transmission or for record - 
ing incoming messages is 11/16 inch wide and 
is supplied in 8 inch rolls on a two inch spool. 


g. Transmission between stations is accom- 
plished electrically by use of thefive-unit start- 
stop signaling code, which utilizes a 7.00 unit 
transmission pattern. The equipment is wired 
for 0.035 ampere polar operation. 


h. The equipment may be geared to operate 
at 75 baud (approximately 106 words per min - 
ute) or 45.5 baud (approximately 65 words per 
minute) as determined by the requirements of 
the set. 


i. The basic Teletypewriter Sets are made 
up of the following components: 


(1) The RO Set consists of a cabinet (LPC) 


for rack mounting, an electrical service as - 
sembly (ESA) and a base (LB) on which is 
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INTERMEDIATE GEAR ASSEMBLY 


mounted the typing unit (LP) and a motor unit 
(LMU). 


(2) The KSR Set may be contained in a 
cabinet for rack mounting (LPC) or in a floor - 
type console cabinet, (LAC). Its basic com - 
ponents are: electrical service assembly (ESA) 
and keyboard base (LK) on which is mounted the 
typing unit (LP) and motor unit (LMU). A sub- 
base may be added to the console which will in- 
crease the height of the cabinet for more con - 
venient "stand - up operation." A dolly is sup- 
plied in which the KSR console can be placed 
for mobility where needed. 


(3) The ASR Set consists of a cabinet 
(LAAC), an electric service assembly (ESA), a 
keyboard (LAK) and transmitter distributor 
base (LCXB) on which in turn are mounted a 
motor (LMU), a typing unit (LP), a typing re - 
perforator (LPR) and a transmitter distributor 
(LXD). An auxiliary typing reperforator (LPR) 
is mounted on a auxiliary typing reperforator 
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base (LRB) along with the auxiliary motor and 
is located in the left side of the compartment 
in the console. The ASR console, like the KSR 
console, may be modified by addition of a sub - 
base to increase the height of the cabinet. 


(4) The Multiple KSR and RO Set consists 
of a cabinet (LBAC), three typing units (LP), a 
keyboard (LK), and three motor units (LMU). 
A paper winding arrangement is also provided 
for each typing unit. The two RO Sets are 
mounted one above the other and above the key- 
board and are offset rearward to provide for 
copy display. The electrical service assembly 
is mounted in the lower compartment of the 
cabinet. Access to the lower part of the cabinet 
is through a hinged door. 


j. In operation, the components of the sets 
are linked together by electrical or mechanical 
means to offer a wide range of possibilities for 
sending, receiving and storing teletypewriter 
messages. The equipment is housed in its par- 
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Figure 1-4. Keyboard and Typing Reperforator LAK21BRW/LPR36BWA 
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Figure 1-5. Typing Unit LP77YD/AGM 


ticular cabinet and electrical connections be - 
tween components are routed to the terminal 
block on the rear wall of the cabinet compart - 
ment. Incoming signals can be received on the 
typing unit of all sets. In addition, the signals 
may be received by the auxiliary typing reper - 
forator of the ASR Set. Transmission signals 
are initiated through the keyboard of the KSR 
Set, or the keyboard or transmitter distributor 
of the ASR Set. Local transmission canbe moni- 
tored on the typing unit of the KSR Set, and the 
typing unit and typing reperforator of the ASR 
Set. The typing reperforator and auxiliary typ- 
ing reperforator are devices for preparing tapes 
on which locally initiated or incoming Teletype 
messages can be recorded for future transmis - 
sion through the transmitter distributor. 


k. Motive force for the components is de - 
rived from the LMU motor unit. In the RO Set 
the motor operates only a typing unit; a switch 
is located at the front of the electrical service 
assembly cabinet to energize the motor. In the 
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KSR Set, the motor operates the keyboard mech- 
anism as well as the typing unit. This motor is 
energized by a switch operated from the front 
of the console cabinet or the front of the ESA 
cabinet, if rack- mounted. In the ASR Set, the 
motor mounted on the keyboard operates the 
keyboard, typing reperforator, typing unit and 
transmitter distributor. Selection of these com- 
ponents for either individual or simultaneous 
operation is by means of a selector switch, the 
knob of which is located at the front of the cabi- 
net, to the left of the keyboard. A signal line 
connects these components in series but the 
selector switch is wired to shunt various com - 
ponents from the line. A knob located to the 
right side of the front of the cabinet operates 
the switch that energizes the motor. The aux - 
iliary typing reperforator is operated by a sep- 
arate motor that is energized by a switch lo- 
cated on the auxiliary typing reperforator base. 
Two types of motors are used in the Multiple 
KSR and RO Set. These motors are basically 
the same, however, use different mounting ar- 
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rangements. The motor used on the keyboard 
is designated LMU3 and the motors used on the 
two receive-only bases are designated LMU21. 
Each of the three paper winder assemblies is 
equipped with a motor (198062). 


1-3. DESCRIPTION OF MAJOR COMPONENTS 


a. BASE LB10/000, KEYBOARD LK25BRW, 
LK52BRW, LK53BRW, LAK21BRW, LAK33BRW 
AND LAK47BRW 


(1) GENERAL - The keyboard or base sup- 
ports the ac motor, the typing unit and also, in 
the case of the ASR, the typing reperforator. 
The keyboard or base is mounted in the cabinet 
on the rails of a shock mounted cradle. The 
front of the keyboard or base protrudes beyond 
the cabinet and is fitted with a rubber gasket 
that seals the edges of the aperture for silenc - 
ing effect. 


(2) BASE LB10/000 (Figure 1-2) - The 
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base isused in the Receive-Only Set. It is pro- 
vided with two green keys to control the local 
carriage return and line feed off-line functions. 


(3) KEYBOARD (LK25BRW, Figure 1-3) 
or (LK52BRW) or (LK53BRW) - The keyboards 
are used in the Keyboard Send-Receive Sets 
and may be installed in either the rack mounted 
cabinet (LPC), the floor mounted cabinets (LAC) 
or (LBAC). It incorporates code selecting and 
signal generating mechanisms with synchronous 
pulsed transmission. Signal line and power 
line circuits are included. The keys are posi- 
tioned in the conventional three bank arrange- 
ment with numerals, punctuation marks and 
special symbols available in upper case posi- 
tions. Special keys (red) for keyboard lock and 
unlock, repeat operation, and local carriage 
return and line feed are located directly above 
the standard keys (green) for convenience of 
operation. A space bar is located below the 
keys. 
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Figure 1-6. Typing Unit LP77YD/AGM (Rear View) 
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Figure 1-7. Typing Unit Main Shaft 


(4) KEYBOARD LK25BRW (Figure 1- 3) - 
This keyboard is used in the Keyboard Send— 
Receive Sets and may be installed in either the 
rack mounted cabinet (LPC) or in the floor 
model cabinet (LAC). It incorporates code 
selecting and signal generating mechanisms 
with synchronous pulsed transmission. Signal 
line and power line circuits are included. The 
keys are positioned in the conventional three 
bank arrangement with numerals, punctuation 
marks and special symbols available in upper 
case positions. Special keys (red) for keyboard 
lock and unlock, repeat operation, and local 
carriage return and line feed are located di- 
rectly above the standard keys (green) for con- 
venience of operation. A space bar is located 
below the keys. 


STRIPPER BLADE 


FUNCTION LEVER 


(5) KEYBOARD LK52BRW (Figure 1-23A)- 
This keyboard is used in the Multiple KSR and 
RO Set. It is similar to the keyboard described 
in Paragraph (3) except that it mounts in the 
Multiple KSR and RO Cabinet (LBAC). It is 
equipped with an operator controlled gear shift- 
ing mechanism which replaces the usual inter- 
mediate gear assembly. The gear shifting 
mechanism provides operating speeds of 45.45, 
50.00, and 75.00 bauds which are 65, 71, and 
107 words per minute. 


(6) KEYBOARD LAK21BRW (Figure 1-4), 
LAK33BRW and LAK47BRW - The keyboard 
for the Automatic Send-Receive Set, except for 
the special (red) keys, has the same features 
discussed in Paragraph (3) above. The special 
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Figure 1-8. Typing Unit Function Box (Rear View) 
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keys are for local line feed and carriage return, 
receive, send and repeat operations. In ad- 
dition it has all the necessary elements for the 
mechanical printing and perforating of tape. It 
supports a tape container, a character counter 
used in connection with the typing reperforator, 
flexible connections by way of which rotary 
motion is imparted to the typing reperforator 
and transmitter distributor, and a three-posi- 
tion selector switch for determining the mode 
of operation. The LAK33BRW and LAK47BRW 
are equipped with backspace mechanism. The 
LAK47BRW signal generator is wired for neg- 
ative ground. 


b. TYPING UNIT LP77YD/AGM (Figures 
1-5 and 1-6) LP77YD/AJV and LP124YD/AJU 


(1) The typing unit is a component of each 
of the sets and incorporates the necessary 
electrical and mechanical elements to trans- 
late the signalling code combinations into 
mechanical actions which print the messages 
and perform functions incidental thereto. 


(2) Code signals are applied to a two - coil 
magnet associated with a selecting mechanism 
which interprets the signals and controls the 
motion involved in typing a character or per - 
forming a required function. Means are pro- 
vided for orienting the selector to the received 
signal. The ac motor is geared to the main 
shaft of the typing unit (figure 1-7), which in 
turn, extends motion to the keyboard mecha - 
nism. The typing and various functional sec - 
tions of the typing unit are activated by individ- 
ual clutches that completely disengage at the 
termination of each operating cycle and thus 
reduce the motor load to the minimum during 
idling. 


(3) Paper (single or multi-copy) feeds 
from a five-inch (maximum) diameter roll 
mounted on the typing unit, and passes around 
a platen which rotates but which does not move 
horizontally. Type pallets are arranged in a 
small type box which may be detached for clean- 
ing or replacement by another type box. In op- 
eration, the type box moves across the paper 
and presents theproper typepallets to the print- 
ing hammer, which drives the pallets and inked 
ribbon against the paper to print the characters, 


(4) In addition to these functions, built - in 
facilities in the function box (figure 1-8) permit 
the addition of selective stationcall or recogni- 


.tion functions with electrical circuits associ - 


ated therewith available for remote extension. 
In such applications, the typing unit may be 
stripped of all typing and paper feeding mecha- 
nisms and utilized for circuit switching or simi- 
lar applications. 
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(5) The LP124YD/AJU has in addition to 

the above mentioned mechanism an Off-Line 

Stunt Shift Control and On-Line Stunt Shift 
Control. 


(a) The Off-Line Stunt Shift Control 
provides means of shifting the suppression 
codebar so that a selective calling typing unit 
maybe shifted from a non-print to a print con- 
dition by means of a local switch. 


(b) The On-Line Stunt Shift Control pro- 
vides facilities for suppression of printing and 
suppression of Line Feed, Figs Shift, and Ltrs 
Shift from a remote station on the signal line. 


c. TYPING TAPE REPERFORATORS 


(1) GENERAL - Tape perforation is ac- 
complished by typing reperforators. Typing 
reperforators LPR36BWA or LPR57BRP and 
Auxiliary Typing Reperforators LPR35BWA or 
LPR35BRP are part of the Automatic Send- 
Receive Set. The LPR36BWA or LPR57BRP 
are shipped mounted on its base which is the 
LAK21BRW, LAK33BRW or LAK47BRW Key- 
boards. It can be controlled by its mechanical 
linkages on the keyboard or, as in the case of 
the auxiliary reperforator it can be controlled 
by the signalling code combinations received 
from the sending station. The product of the 
report is identical: A transmissable, five- 
level, fully perforated tape with printed char- 
acters corresponding to the perforated code. 
The reperforators are similar in appearance, 
design and operation with identical sub-assem- 
blies for the typing and perforating mecha-. 
nisms. The LPR36BRW or LPR57BRP typing 
reperforator is mounted on the left front cor- 
ner of the keyboard, is powered, through shafts 
with flexible couplings by the ac motor which 
is mounted on the right rear corner of the key- 
board. The LPR57BRP typing reperforator is 
equipped witha power-back-space mechanisms. 
The auxiliary typing reperforator is powered 
bya separate driving motor. This reperforator 
and motor are mounted on a special base 
(LRB32) located above the transmitter distrib- 
utor base at the left of the cabinet (LAAC229BR). 
It has a power switch, a power line fuse, low 
tape switch and a non-interferring letters tape 
feed-out mechanism. 


(2) TYPING REPERFORATOR LPR36BWA 
(Figures 1-9 and 1-10) LPR57BRP - Mounted 
upon and operated through the ASR teletype- 
writer keyboard, the typing reperforator re- 
cords messages on paper tape, both as printed 
characters and combinations of fully per- 
forated code holes. The messages are re- 
ceived from the keyboard in the form of 
mechanical arrangements which are set up 
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by operation of the keys and are translated 
by the reperforator into the necessary me- 
chanical motions to type and perforate the 
information. With the keyboard selector switch 
in the K (keyboard) position, the typing reper - 
forator is inoperative. In K-T (keyboard-tape) 
position, the selector switch connects the se - 
lector magnet on the keyboard typing reperfora- 
tor into the signal line circuit of the keyboard 
signal generator, at the cabinet terminal board, 
to permit preparation of perforated and typed 
tape simultaneously with signal line transmis- 
sion. In T (tape) position, the selector switch 
mechanically engages linkages between the key- 
board and the keyboard typing reperforator re- 
sulting in manual typing reperforator operation 
independent of the signal line. A jack shaft 
directly under the typing reperforator main 
shaft, flexibly coupled to the keyboard bearing 
bracket mechanism, transmits power required 
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to operate both perforating and typing mecha - 
nisms. A functioncam-clutch mechanism keyed 
to the main shaft and geared to the jack shaft 
has threecams, two for operation of the rocker 
bail in K-T and T positions, and the third for 
resetting the keyboard in T position only. The 
characters used in printing are embossed on a 
typewheel which may be replaced to obtain dif- 
ferent type faces and character arrangements. 
Controlled by mechanical arrangements in the 
keyboard, axial and rotary positioning mecha - 
nisms in conjunction with a correcting mecha - 
nism select the proper characters by moving 
the typewheel. A printing mechanism utilizes 
a hammer to drive the tape and inked ribbon 
against the typewheel and imprint the selected 
characters. The ribbon is advanced by a rib- 
bon-feed mechanism. A perforating mechanism 
steps the tape, rolls in feed holes, and perfo - 
rates code holes corresponding to the code per- 
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Figure 1-9. Typing Reperforator LPR36BWA (Front Right View) 
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Figure 1-10. Typing Reperforator LPR36BWA (Rear Left View) 


mutations established in the keyboard. Print- 
ing and perforating occur simultaneously, but 
the characters are printed six spaces to the 
right of the corresponding code combinations. 
The typewheel is retracted at the end of each 
operation so that the last printed character is 
visible. In addition to the above features, the 
typing reperforator is also equipped with a se- 
lector assembly. Messages can be received 
from the channel in the form of signaling code 
combinations which are translated into me- 
chanical arrangements to control printing and 
perforation of tape whenthe control knob of the 
ASR keyboard is in the K position. This fea- 
ture of the unit generates from the signal line 
in essentially the same manner described in 
the following paragraph. The LPR57BRP is 
equipped with a power backspace mechanism. 
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(3) TYPING REPERFORATOR LPR35BWA 
(Auxiliary) (Figures 1-11 and 1-12) LPR35BRP - 
The LPR35 like the LPR36 and LPR57, records 
messages ontape in bothperforated and printed 
form in the ASR Set. However, it receives its 
messages only from the channel in the form of 
signaling code combinations whichit translates 
into mechanical arrangements that control per- 
foration and printing. This typing reperforator 
is mounted ona special auxiliary base (Para- 
graph 1-3d) and is powered by an ac motor and 
a separate keyer located inthe electrical serv- 
ice assembly. The power switch is located on 
the auxiliary base. Energizing the power switch 
starts the motor, which through an intermediate 
speed drive mechanism and timing belt, ro- 
tates the main shaft. Two clutch mechanisms, 
the function cam-clutch, and the selector cam- 
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clutch are driven by the continuously rotating 
main shaft. The function cam-clutch mech- 
anism operates both the perforator and the 
typing mechanisms. These are identical to 
corresponding features of the LPR36 or LPR57 
typing reperforator. The selector cam-clutch 
operates a selector, which, in response to sig- 
nal code combinations, set up mechanical ar- 
rangements that control the perforator and the 
typing mechanisms. The typing reperforator 
selector coils are wiredin series and operates 
on 0.035 ampere current when used with the 
electronic keyer. When used with the selector 
magnet driver the coils are wired in parallel 
for operation on 0.060 ampere current. The 
typing reperforators are equipped with a tape 
threading hand wheel. Both reperforators are 
provided with achad chute which discharges the 
chad from the perforated tape by way of chad 
chute extensions into a common chad container 
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located under the dome compartment of the 
LAAC229 cabinet. It is important that the con- 
tainer is emptied frequently to prevent chad 
from backing up and jamming the perforating 
mechanism. In addition, the LPR35 is equipped 
with a non-interfering letters tape feed out 
mechanism (figure 1-12) which provides a suit- 
able length of "letters" tape at the end of each 
message by operation of the Tape Feed - Out 
Switch on the dome of the ASR cabinet (see 
figure 1-1). 


d. TYPING REPERFORATOR BASE LRB32 
(Figure 1-13) - This base provides mounting 
facilities for the auxiliary typing reperforator 
and its ac motor and incorporates a number of 
electrical and mechanical accessories. It is 
located above and behind the transmitter dis - 
tributor and is fastened to the transmitter dis- 
tributor base and to the rear rail of the cradle 
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Figure 1-11. Typing Reperforator LPR35BWA (Front Left View) 
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Figure 1-12. Typing Reperforator LPR35BWA on Base LRB32 with Motor LMU4 (Rear View) 


at the left side in the cabinet dome compartment 
of the ASR Set. The base provides a power line 
fuse and electrical facilities for interconnection 
of a typing reperforator with the terminal board 
in the cabinet. An intermediate drive mecha - 
nism is geared for 45.5 or 75 baud operation 
and connects the motor to the typing reperfora- 
tor through a timing belt. A tape container 
equipped with a low tape switch is attached to 
the base. 


e. TRANSMITTER DISTRIBUTOR LXDii 
and LXD31 (Figures 1-14 and 1-15) - The 
transmitter distributor, mounted on its own 
base in front of the ASR cabinet dome and 
to the left, is a mechanical tape reader de- 
signed to convert coded messages stored on 
standard five-level perforated tapes to sig- 
naling code combinations for transmission in 
a telegraph channel. A main shaft powered by 
flexible shaft connections from the ac motor 
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on the keyboard through an intermediate gear 
and shaft on the transmitter distributor base 
(paragraph 1-3f) operates a cam-clutch as- 
sembly. The cam-clutch, through a main bail, 
drives a transfer and signal generating mech- 
anism and a tape feed wheel. The clutch is 
released by a clutch trip magnet. The unit 
includes a start-stop switch in which are 
incorporated tight-tape, shut-off, and free- 
wheeling tape feed features. A second switch 
shuts off the equipment automatically when 
tape runs out. Electrical requirements of the 
transmitter distributor are supplied by way of 
the terminal blocks in the ASR cabinet through 
aconnector on thetransmitter distributor base. 
Transmission speed can be at 45.5 or 75 baud 
depending upon the gear ratios used. 


f. TRANSMITTER DISTRIBUTORBASE LC- 
XB13 (Figure 1-16) - The Transmitter Distri- 
butor Base provides mounting facilities for the 
transmitter distributor. It is acasting mounted 
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on rubber silencing bushings on the left side of 
the cradle in the ASR cabinet. An intermediate 
gear assembly connected by flexible shaft cou- 
plings to the keyboard mounted ac motor is lo- 
cated on the rear of the base. An electrical 
connector and cable are assembled on the right 
side of the base. A ground strap is provided 
for connection between the LCXB Base and the 
cradle of the cabinet, since the base is electri- 
cally isolated from the cradle by the rubber 
silencing bushing. The transmitter distributor 
is mounted at the front of the base, projecting 
beyond the cabinet dome. 


g. ELECTRICAL SERVICE ASSEMBLIES, 
173816BR, 173395BR (Figure 1-17), 173783 
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(Figure 1-18), 173824 (Figure 1-19), 304203, 
304206 and 304230 - The electrical service 
assemblies are units that incorporate the 
motor switch, fuse, transformer, rectifier, 
electronic keyer, selector magnet driver and 
other elements which are associated with the 
power and signal line circuits. These units 
interconnect with other components of the Tele- 
typewriter Set by way of the terminal blocks 
located in the cabinet of the set. 


(1) The Electrical Service Assembly ESA- 
173816BR and ESA173395BR, used with the 
rack-mounted Receive-Only (RO) or Send-Re- 
ceive (KSR) Set is housed in a rectangular con- 


TAPE CONTAINER 


AUXILIARY POWER SWITCH \ 


TAPE GUIDE 


POWER RECEPTACLE za 
ae 


REPERFORATOR 
POSITIONING PINS 


CONNECTOR TO 
TYPING REPERFORATOR 


TIMING BELT 


MOUNTING STUDS 


CONNECTOR FROM TERMINAL BOARD | 


en FUSE 


GEAR GUARD 


REPERFORATOR 
DRIVING SPROCKET 


MOTOR 
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Figure 1-14. Transmitter Distributor LXD11 
(Top Plate and Cover Plate Removed) 


tainer for rack mounting and is painted the same 
coloras the cabinet. It mounts a power switch, 
fuse holders and monitor jacks on the front and 
contains a transformer, rectifier and electron- 
ic keyer assembly. The keyer assembly func- 
tion is to repeat polar line signals in aneutral 
local loop to the selector coils of the typing 
unit. Power factor correction capacitors, 
when required, are also mounted in this con - 
tainer. 


(2) The Electrical Service Assembly 
173783, 173824, 304203 and 304206, used with 
the console mounted Send-Receive (KSR) or 
Automatic Send-Receive (ASR) Set consists of 
a rectangular sheet metal box, with a leg at 
each of the four corners. It is mounted in the 
cabinet behind the keyboard with the open side 
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down. The legs serve as supports when the 
unit is inverted for servicing. It contains the 
main power line switch, which is operated re- 
motely by mechanical linkage from the front of 
the cabinet, fuse holders, appropriate trans- 
former, a rectifier and one or three electronic 
keyers, or selector magnet drivers, depending 
upon the needs of the set. A cable from each 
end of the electrical service assembly con- 
nects to the terminal boards at the rear of the 
cabinet. 


(3) The 304230 electrical service assem- 
bly is used with the Multiple KSR and RO Set. 


h. MOTORS - The motors are self-contained 
components mounted on the base, keyboard or 
on the auxiliary typing reperforator base. The 
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LMU3 and 4 motors areused to supply mechan- 
ical energy for the auxiliary typing reperfora- 
tor in the ASR Set or for the typing unit in the 
KSR or RO Sets. The LMU12 and 14 motors 
are heavy duty motors used to drive the typing 
unit, keyboard, typing reperforator and trans- 
mitter distributor in the ASR Set. Both the 
light duty and heavy duty motors are furnished 
for ac synchronous or ac governed operation. 
The LMU3 and LMU21 motors are used on the 
Multiple KSR and RO Set and are similar ex- 
cept for the mountings. 


(1) AC Synchronous Motor LMU38 ( Figure 
4-95) - This motor is mounted at the rear of 
the base or keyboard in the RO and KSR Sets 
and under the auxiliary typing reperforator base 
in the ASR Set. It supplies rotary mechanical 
motion to the main shaft of the typing unit or to 
the main shaft of the auxiliary typing reperfo- 
rator through intermediate gears. 


ARMATURE BAIL EXTENSION 


CLUTCH-CAM ASSEMBLY 
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(a) The unit is a 1/20 hp, 115 volt, 60 
cycle ac, single phase, capacitor start syn - 
chronous motor which runs at 3600 rpm. The 
motor has a two pole wound stator and asquir- 
rel cage type rotor which is mounted on ball 
bearings. 


(b) The stator has a starting winding 
and a running winding. The starting capacitor 
and relay and a thermal cutout switch are 
mounted in a compartment under the motor. 


(c) The motor is supported by a cradle 
to which it is held by straps at each end. Re- 
silient mounts on the hubs of the motor end 
bells reduce transmissionof vibration. A com- 
bination handwheel and fan is mounted on one 
end of the motor shaft. The motor shaft turns 
in acounterclockwise direction as viewed from 
the fan end. 
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Figure 1-15. Transmitter Distributor LXD11 (Bottom View) 
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Figure 1-16. Transmitter Distributor Base LCXB13 


(2) AC GOVERNED MOTOR LMU4 ( Fig - 
ure 4-96) - The LMU4 governed motor is simi- 
lar to the synchronous motor in location, mount- 
ing and function. 


(a) The unit is a 1/20 hp, 115 volt, 50- 
60 cycle ac governed motor which runs at a 
governed 3600 rpm. A combined governor and 
fan are mounted on a motor shaft, which is 
supported on ball bearings. 


(b) An electro-mechanical governor is 
wired in series with the armature and two field 
windings. Targets for speedchecking are mark- 
ed on the governor cover. 


(c) Theentire motor is shielded to min- 
imize radio interference. A shielded compart- 
ment on the underside of the motor houses the 
governor resistor and capacitor, as well as an 
electrical noise suppressor across the power 
leads. 


(3) AC SYNCHRONOUS MOTOR LMU12 
(Figure 4-95) - This is a heavy duty motor used 
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to supply rotary motion to the main shafts of 
the typing unit, keyboard, typing reperforator 
and transmitter distributor in the ASR Set. It 
is a 1/12 hp, 115 volt, 60 cycle ac, single 
phase, capacitor start synchronous motor which 
runs at 3600 rpm. It is identical in appearance 
and mounting requirements to the LMU3 motor. 


(4) AC GOVERNED MOTOR LMU14 - (Fig- 
ure 4-96) - This unit is a 1/15 hp, 115 volt, 
50 - 60 cycle ac governed motor which runs at 
3600 rpm. It is identical in appearance and 
mounting requirements to the LMU4 motor. 
Since it is a heavy duty motor its application is 
the same as the LMU12. 


(5) AC GOVERNED MOTOR LMU41 - The 
LMU41 governed motor is similar tothe LMU4 
governed motor in location, mounting and 
function. 


(a) The unit is a 1/20 hp., 115 volt, 60- 
50-25 cycles ac, or dc governed motor which 
runs at a governed speed of 3600 rpm. A com- 
bined governor and fan are mountedon a motor 
shaft, which is supported on ball bearings. 
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Figure 1-18. Electrical Service Assembly 173783 


(b) An electro-mechanical governor is 
wiredin series with the armature and two field 
windings. Targets for speed checking are 
marked on the governor cover. 


(c) The entire motor is shielded to 
minimize radio interference. The cradle com- 
partment mounts the governor resistor, gover- 
nor capacitor, radio frequency suppression 
filter and the improved method for dissipating 
the heat generated by the governor resistor. 
This motor unit is an improved version of the 
LMU4 Motor Unit. 


(6) AC GOVERNED MOTOR LMU39 - The 
LMU39 governed motor is similar tothe LMU14 
governed motor in location, mounting and 
function. 


(a) The unit is a 1/15 hp., 115 volt, 60- 
50-25 cycle ac, or dc governed motor which 
runs at a governed speed of 3600 rpm. 


(b) Reference Paragraph (5) (b) and (5) 
(c) above since the same information applies 
to the LMU39 motor unit. The LMU39 is an 
improved version of the LMU14. 
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i. CABINETS - These enclosures are de - 
signed to house the components of a Teletype - 
writer Set. They are of sheet metal construc - 
tion, finished, inside as well as outside, in 
baked enamel. There are three different types. 


(1) CABINET LPC206BR (Figure 1-20) - 
This is a skin tight cover that includes a spe - 
cial base suitable for rack mounting. It houses 
the base and typing unit of the Receive-Only Set 
or the keyboard and typing unit of the Send - 
Receive Set. It does not have facitities for 
mounting the required electrical service as - 
sembly within its cover. The ESA for these 
sets is housed within its own container for rack 
mounting (see paragraph 1-3¢(1)). The LPC206 
has sound absorbing pads and shock mounted 
cradle rails to reduce transmission of noise. 
It is equipped with copy lights and a margin 
indicator lamp. A cover glass in the small lid 
enables the operator to observe copy as it is 
printed. The printed copy emerges from the 
cabinet between the two lids so that the cover 
glass provides a tearing edge for the paper. 
The top of the cabinet is opened by pulling up 
on the small right and left hand knobs on the 
small lid, then lift the main lid until it is latch- 
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ed by the lid stop arm. With the lids open the 
typing unit is accessible for replenishing paper 
or replacing the ribbon. A small copy holder 
and line guide are provided on the front of the 
cabinet. Telegraph and power lines enter the 
cabinet through a hole in the rear wall. 


(2) CABINET LAC214BR (Figure 1-21) - 
The LAC214BR is a floor model cabinet that 
houses the Send-Receive (KSR) Set. The upper 
portion forms a compartment for housing the 
mechanical units and electrical service assem- 
bly. The top of the cabinet is enclosed by a 
dome that is hinged at the rear. The dome is 
unlatched by a push button and is counter-bal- 
anced by a mechanism that aids in raising it 
and then supports it in the open position. A 
copyholder is attached to the front of the dome. 
A window through which the message may be 
read while printed is located in the upper por - 
tion of the dome. This window is positioned 
horizontally to avoid reflection from ceiling 
lights. A hinged door in the dome is unlatched 
by a push button to permit access to the printed 
copy. The copy is illuminated by incandescent 
lamps located under the dome. Rubber sealing 
strips are applied to the edges of both the dome 
and the door for silencing purposes. The cra- 


RECTIFIER ASSEMBLY 


dle includes a tilting arrangement which per - 
mits the assembled units to be tilted forward 
and supported when the dome is open (figure 1- 
22). This provides maximum accessibility to 
the mechanism while servicing. Terminal 
boards for power and signal line connections 
are located on the inner rear wall. The elec - 
trical service unit is mounted behind the key - 
board. Its power switch is operated by a 
switch lever at the lower right front of the cab- 
inet just below the keyboard. Some cabinets 
are equipped with a sub-base set of parts which 
when attached to the bottom of the cabinet in - 
creases the height of the cabinet some ten 
inches for convenient "stand-up" operation. A 
dolly is also included with some sets which 
affords mobility and can be used with the LAC- 
214 cabinet alone or with LAC214 cabinets 
modified with a sub-base. 


(3) CABINET LAAC229BR (Figures 1-23 
and 1-24) - Sheet metal cabinet LAAC229BR is 
designed to house all the components of the 
Automatic Send-Receive (ASR) Set. The upper 
portion contains the keyboard, typing unit, typ- 
ing reperforator , transmitter distributor , 
transmitter distributor base, electrical serv - 
iceassembly and motor, also the auxiliary typ- 
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Figure 1-19. Electrical Service Assembly 173824 
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Figure 1-20. Cabinet LPC206BR (Dome and Door Open) 


ing reperforator, typing reperforator base and 
motor. Where power factor capacitors are 
necessary for the motor units they are mounted 
on the rear wall of the lower compartment, ac- 
cessible by opening the front panel. 


(a) A dome extending completely across 
the cabinet is hinged at the rear and latched at 
both sides. It is partially raised by two tor - 
sion bars when the latches are released. Small 
doors in the dome provide access to components 
without raising the dome. At the top right end 
of the dome, a door provides access to the rear 
of the typing unit for changing copy paper. A 
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window in front of that door affords a view of 
the platen, type box, and line being typed. The 
rear of the window is a straight edge for tear - 
ing off printed copy. The window may be opened 
for straightening paper or changing ribbon. A 
dome door in the center of the cabinet can be 
opened for reloading the typing reperforator 
tape container. A hinged segment of the front 
of the cabinet can be raised for access to the 
typing reperforator. When closed, this seg - 
ment has two windows for viewing the perfo - 
rated tape with the window at the left serving as 
a tape cutoff guide. A door at the left of the 
dome provides access to the auxiliary typing 
reperforator. 
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Figure 1-21. Cabinet LAC214BR (Dome Open) 
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(b) The dome is wired to include a 6 
volt copy and indicator lamp circuit. Associ - 
ated with this circuit is a transformer and a 
three ~ position toggle switch which is accessi- 
ble in the center of the cabinet dome when the 
right dome door is open. Also mounted on the 
dome area lamp for illuminating copy in the 
typing reperforator, two lamps for the typing 
unit copy paper, and amargin indicator or end- 
of-line lamp. 
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(c) Terminal boards on which all ap- 
paratus wiring terminates are located across 
the back panel of the cabinet. 


(d) A shelf separates the upper portion 
from the lower portionof the cabinet and serves 
as a mount for mostof the components. Incom- 
ing signal and power lines, and a cradle as - 
sembly are mounted on the top side of the shelf. 
The cradle rests on vibration mounts. A switch 
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Figure 1-23B. Paper Winder (195922) 


lever for controlling the power switch on the 
electrical service assembly extends under the 
cradle and protrudes at the right of the key - 
board. The LAAC229 Cabinet may also be mod- 
ified for "stand-up" operation by addition of the 
sub-base as in the case of the LAC214 cabinet. 


(4) Cabinet LBAC255BR (Figure 1-23A). 
The LBAC255BR Cabinet is designed to house 
all the components of the Multiple KSR and RO 
Set. 


(a) The outer shell consists of a base 
assembly, right and left side panel assembly, 
rear panel assembly, top assembly, door for 
the lower section of the cabinet, and three 
hinged covers for the typing units. Each cover 
contains a window which permits viewing of 
copy being printed and also provides a tearing 
edge. The upper two covers are equipped with 
push buttons which will operate the line feed 
and carriage return functions of the typing unit. 
The line feed and carriage return functions of 
the bottom typing unit are operated through its 
keyboard base. A top fixed cover mounts the 
switch and lamp panel. A switch and lamp 
panel which mounts 3 power switches and two 
indicator lamps. 
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(b) The inner frame assembly consists 
of a frame assembly, a plate floor at the base 
of the frame assembly which mounts the mount- 
ing panel assembly,a mounting panel assembly 
which mounts the electrical service assembly. 


(c) The electrical service assembly 
provides three selector magnet drivers (one 
for each typing unit). Three copy light trans- 
formers. One transformer for the copy light 
system for each level. The copy light trans- 
former for each level is under control of the 
power switch for that level. Three fuses and 
fuse holders. One for each AC circuit for each 
level. One main power switchfor the AC power 
to the cabinet. Four control relays. One to 
control each typing unit and one to control out- 
put from keyboard signal generator. Three ad- 
justable resistors. One for each incoming line 
to trim the current. Two 120 point terminal 
blocks, three 10 point terminal boards for 
making connections between the electrical 
service assembly and cabinet wiring. 


(d) Three sets of slides. The upper two 
sets of slides mount two plate base assemblies. 
The lower set of slides provide mountings fora 
keyboard and paper winder (Figure 1-23B). 
The two plate base provide mountings for the 
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Figure 1-23C. Paper Winder (195921) 


typing unit, motor, paper winder (Figure 1-23C), 
intermediate gear shaft assembly, necessary 
connectors and wiring. 


(e) The cabinet accommodates the fol- 
lowing methods of paper handling. Single copy 
paper, fed out and torn off. Single copy paper, 
displayed on a copy display rack and wound on 
a motor driven paper winder. Two-ply paper 
with the first copy torn off and the second copy 
displayed wound on a motor driven paper winder. 


j. PAPER WINDER PW201BR (Figure 1-25) - 
The paper winder consists of a frame, mount- 
ing a motor and a removable cylinder. The 
cylinder is driven by the motor through a fric- 
tion clutch. The winder is mounted at the rear 
of Teletypewriter Sets that use two copy paper 
with interleaved carbon. The original copy is 
torn off while the carbon copy is wound up on 
the revolving cylinder, and the carbon passes 
over the top of the winder to accumulate ina 
basket at the rear. 


k. ELECTRONIC SELECTOR-MAGNET 
DRIVER (Figure 1-23D.) The 177010 selector 
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magnet driver is a solid-state device which 
couples a signal line toa receiving teletype- 
writer and repeats the line signals ina form 
that will effectively operate the teletypewriter's 
selector mechanism. Itis designed specifically 
to drive a single selector magnet. When used 
in place of a line relay or electronic keyer to 
drive the selector magnets, it will provide im- 
proved operation, greater reliability and re- 
duced maintenance. However, it is not intended 
as a general purpose driver for all types of 
selectors, nor as a replacement for relays in 
general. The Driver includes a dc power sup- 
ply andan etched circuit card which are mounted 
on a small chassis. The power supply consists 
of an isolation transformer, a full wave recti- 
fier and a single -capacitor filter. Various 
electrical components including five transistors 
are mounted on the circuit card which is sup- 
ported by three posts. Power and signal cables 
equipped with spade lugs provide for electrical 
connections to the Driver. 


(1) Withdifferent strapping arrangements, 


the Driver will accept neutral signals of either 
0.020 or 0.060 ampere or polar signals of upto 


1-25 


Paragraph 
1-3k(1) 


270B 


Figure 1-23D. Electronic Selector Magnet Driver 


0.030 ampere. The output is 0.060 ampere re- 
gardless of input. 


(2) The Driver may be strapped so that, 
whenused in conjunction with external contacts, 
the selector does not receive (is blinded to) 
certain incoming messages and does receive 
(is unblinded to) others. 


(3) Strapping arrangements can be changed 
by removing and/or soldering bare wire be- 
tween terminal posts on the circuit card. The 
posts are accessible so that the card need not 
be removed for this procedure. 


(4) Since its input is essentially resistive 
rather than inductive, the Driver permits the 
inclusion of additional receiving units on a 
teletypewriter loop without introducing signal 
distortion. 


1-26 


(5) The Driver can be mounted in any 
vacant position on the electrical service as- 
sembly. 


(6) Technical Data as follows: 
Dimensions (Overall) 
Length ~ 4-3/4 inches 
Width - 2-7/8 inches 
Height - 5-1/4 inches 


Electrical 


Power source - 117v ac + 10% 
50 - 60 cps 


Max. Power Consumption - 12 watts 
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Input Signal - 0.020 or 0.060 ampere 
+ 10% neutral or up 
to 0.030 ampere polar 


Output Signals - 0.060 ampere 
Signalling Speed - Up to 200 wpm 
Wiring Diagram - 4445WD 


Environmental Requirements 5 

Operating Temperatures - OC (+32° F) 
to +65° 
C (+149°F) 
at specified 
power and 
input re- 
quirements. 


Storage Temperature - Max. 9 185°C 
(+185 F) 


1-4. ELECTRICAL CHARACTERISTICS 


a. SIGNAL - The telegraph signal applied 
to the selector magnets from the electronic 
keyer must be on-off direct current, nominally 
0.035 ampere, or 0.060 ampere from the se- 
lector magnet driver, when the signal line is 
"marking'"'". The electronic keyer, or the se- 
lector magnet driver, in the electrical service 
assembly repeats the incoming polar line sig- 
nals in aneutral local loop to the selector coils 
of the receivingunit. Arectifier in the electri- 
calservice assemblies supplies operating cur- 
rent to the local loop. The input telegraph sig- 
nal to the keyer, or selector magnet driver, is 
a direct current polar signal of 60 volts. 
Transmission signal line current must be fur- 
nished from an external rectifier. 


b. POWER SUPPLY REQUIREMENTS 


(1) AC SYNCHRONOUS MOTORS LMU3 
AND LMU21 


Input voltage ............6. 115 volts + 10% ac 
PAS 6 65355654 re at orie state iorare eran tere acer oseceie single 
Frequency ...........6. 60 cycles + 0.5 cycle 
Input current, starting ............ 9 amperes 
running, no load........... 1.85 amperes 
WattS 2... .. cece cc erccecee avesucaseiateeoxeletees te 65 
Power factor, no load..........ececeee 23.7% 
full load...............-38.5% 

Heat dissipation .............eeeeee- 50 watts 


(2) AC GOVERNED MOTOR LMU4 


Input voltage .............. 115 volts + 10% ac 
PASC eis ies Sie eieiiie tale tale eral ek bse Rare save single 
Frequency .........cceeseeecees 50/60 cycles 
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Input current, starting ......... 1.75 amperes 
running ............ 1 ampere 

Power Factor, no load ..........4.- oo 0271 
full load .......... oes. 66.8% 

WALA: 5 iso 5. sie toid co acess eirora'e aoe wie. 0, ole Bs Gres 95 
Heat dissipation ............... -....75 watts 


(3) AC SYNCHRONOUS MOTOR LMU12 


Input voltage .............. 115 volts + 10% ac 
Phase .......... Sareea oe oe ce ek --. Single 
Frequency ........ .-...60 cycles + 0.5 cycle 
Input current, starting....... 12.25 amperes 
running, no load .......... 2.48 amperes 
full load ......... 2.58 amperes 

Watts input, no load ..............0000- 66.3 
full load ........... ioe siete 132.9 

Power factor, no load ........ccceceees 23% 
Pull load cece sees 45% 

Heat dissipation ............2ecee00. 73 watts 
HOYS€POWEY .....esesccccceccccscccees L/12 


(4) AC GOVERNED MOTOR LMU14 


Input voltage ......... .... 115 volts + 10% ac 
Phase ........ccccccccccccvccscccceees Single 
Frequency .......ccesceccesoes 50/60 cycles 
Input current, starting ....... ‘*,. 4.0 amperes 
running, no load .......... . 0.75 ampere 
full load ......... 2.05 amperes 

Watts, no load ............. Sf aiile Bvasaval de ove 73 
full load ........ juin Salerave‘e! oy scatecovaois L495 
Power factor, no load........ Seacsihina ate .. 87% 
full load ...........0000. .« 62% 

Heat dissipation...... oud, Siete < aerate e - 96 watts 


(5) AC GOVERNED MOTOR LMU39 


Input voltage..... 115 volts plus or minus 10% ac 
PHAS Csi ince aise te ore cerear oes eves auee suaceie aa 4 fae Jes single 
Frequency............ 60, 50,25 cycles and de 


Power Source Frequencies 


60 50 25 
Cycle Cycle Cycle D.C. 


Input Current 


(Amperes) 
Starting 2.84 4.0A 4.5A 3.4A 
Running 

(Full load) 1.8A 2.3A 2.1A 1.7A 
Watts input 190 200 235 195 


Power factor 79% 8T% 96.8% — 
Heat dissipa- 


tion (Watts) 94.2 97.2 130 111 
Series re- 
sistor —_ — 12ohms 20 ohms 


(a) When the LMU39 motor unit is to be 
operated on single phase, 115 volts plus or 
minus 10 per cent, 25 cycle AC power, there 
must be furnished two 75 watt, 24 ohm, current 
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Figure 1-24. Automatic Send-Receive Set (Dome Doors Opened) 


limiting resistors connected in parallel (total 
12 ohms) and in series with one side of the 
motor line. 


1. Amore appropriate method would 
be to use 2 REC29 Rectifier which has a tapped 
primary winding for 25 cycle line input and 
furnishes additional taps for connecting the 
series governed motor (recommending the use 
of the 40 cycle tap which provides 87 volts AC 
to the motor) instead of using a series resist- 
ance of 12 ohms (75 watt) stated above. A total 
of 4 amperes is the maximum amount of cur- 
rent that can be connected to the primary of 
this transformer. This value should not be 
exceeded. 
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(b) When the LMU39 Motor Unit is to 
be operated on 115 Volts plus or minus 10 per- 
cent, DIRECT CURRENT power, there must be 
furnished two 75 watt, 40 ohm, current limiting 
resistors connected in parallel (total 20 ohms) 
and in series with one side of the motor line. 


CAUTION 
These resistors must be caged and mounted 
somewhere that affords plenty of ventilation in 
order to safeguard against personal and prop- 
erty damage from excessive heat generated. 


(c) The governed speed is 3600 revolu- 
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tions per minute, plus or minus 1%, counter- 
clockwise rotation (as viewed from the com- 
mutator end) and the horsepower is 1/15. 


(6) AC GOVERNED MOTOR LMU41 


Input voltage..... 115 volts plus or minus 10% ac 
PASC e 53 ie: 635. ae ised sero gteiele ieee e lars ew teve vere single 
Frequency........... 60, 50, 25 cycles and de 


Power Source Frequencies 


60 50 25 
Cycle Cycle Cycle D.C. 


Input Current 


(Amperes) 
Starting 1.94 2.7A 2.4A 1.8A 
Running 1.12A 1.34A 1.18A .93A 


Watts input 92 114 123 107 
Power factor 71% 174% 90% _— 
Heat dissipa- 


tion (Watts) 55 87 86 70 
Series re- 
sistor _ — 25ohms 50 ohms 


Paragraph 
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(a) When the LMU41 motor unit is to be 
operated on singlephase 115 volt plusor minus 
10 per cent 25 cycle A.C. power, there are two 
methods. of accomplishing operation: 


1. Use a single 75 watt, 25 ohm, cur- 
rent limiting resistor in series with one side 
of the motor line. However, this resistor must 
be caged and mounted somewhere that affords 
plenty of ventilation in order to prevent per- 
sonaland property damage from excessive heat 
generated. 


2. A more appropriate method would 
beto use a REC29 Rectifier which has a tapped 
primary winding for 25 cycle line input and 
furnished additional taps for connecting the 
series governed motor, (recommending the use 
of the 40 cycletap which provides 87 volts A.C. 
to the motor) instead of using a series resist- 
ance of 25 ohms (75 watt). 


(b) When the LMU41 motor unit is to be 
operated from 115 volts plus or minus 10 per 
cent DIRECT CURRENT power, a capacitor - 
resistor assembly is required whichis mounted 
in the associated electrical service assembly, 


CLUTCH ENGAGING PIN 


CYLINDER RELEASE LATCH 


REMOVABLE HUB 


PAPER CYLINDER 


SLACK BAR 


REDUCTION GEAR HOUSING 


CLUTCH ARM 


Figure 1-25. Paper Winder PW201BR (Cover Removed) 
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contains two 75 watt 25 ohm current limiting 
resistors (107427) which shall be connected in 
series with one side of the motor line. 


(c) Governed speed plus or minus one 
per cent, 1/20 horsepower and counterclock- 
wise rotation (as viewed from the commutator 
end). 


(7) AC SHADED POLE REDUCTION GEAR 
MOTOR (198062) (193958) 


(a) This is a 115 volts, 50/60 cycle AC 
shaded pole reduction gear motor, with output 
shaft speeds of 95/110 revolution per minute 
and designed for continuous duty. The gearing 
is enclosed ina cast zinc alloy gear box. The 
rotor shaft is mounted with a self-aligning 
oilite bearing at each end. The direction of 
rotation is clockwise as viewed from the end of 
the drive shaft. 
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(8) AC/DC MOTOR, GEAR REDUCER 
(114684) 


(a) This isa 115 volts, 60 cycles AC/DC 
series wound motor,.15 ampere, with a 60 to 1 
ratio gear reduction head (enclosed type), de- 
signed for continuous duty. The horsepower is 
1/ 1800, armature speed is 2000 revolutions per 
minute, shaft speed is 60 revolutions per 
minute, rotation is counterclockwise (as viewed 
from gear shaft extension). 


1-5. PERMISSIBLE TEMPERATURES 


a. Ambient - 20°C (-4°F) to + 50°C (+122°F). 


b. Temperature rise: Not in excess of + 40°C 
(+104°F) above ambient temperature. 
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TABLE 1-1. TELETYPEWRITER SET COMPONENTS 


Rack ae Sets Cgnsole Mounted Sets 


Telety us Multiple 


Lace 14BR255 


Cabinet | LAAC229BR 


Transmitter-Distributor 


; 160887BR 
Housing 


Electrical Service 


Assembly 173395BR 


Electrical Service 


Assembly puree? 


Electrical Service 


Assembly 173816BR 


Electrical Service 
Assembly 


Electrical Service 
Assembly 


Electrical Service 
Assembly 


= a a ee Ts 
= a a 
fae X 
= a a ae ee a a 
ee ee 


| "AK33BRW 
+ Keyboard. : LAK47BRW 


Typing Unit ee AGM 


Typing Uni perma aa a a <S 
Sirs cece a Ce CS a 


4+Typing Reperforator LPRSTBWA 


(Continued on following page) 
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Table 
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TABLE 1-1 (Cont'd). 


1 
“sa 
+Typing Reperforator LPR57BRP 
Reperforator aw ; 
Reperforator 
Typing Reperforator Base LRB32 


Modification Kit for Mounting 


LRB32 (Base) to LCXB13 176287 
(Base) 

: pls LXD11_ 
Transmitter Dist tentay LXD31 
Transmitter Distributor LCXB13 
Base 
Motor, Synchronous LMU3 
Modification Kit for 
LMU3 Motor, Synchronous _ ; 173705 
Modification Kit for LMU3 173707 
Motor, Synchronous 
Motor, Series LMU4 
Motor, Synchronous | LMU21 
Motor, Synchronous | Lamuiz 
Modification Kit for LMU12 173706 
Motor, Synchronous 
Motor, Series | LMU14 
Motor, Series | LMU39 


Motor, Series 


Paper Winder LPW300BR 


Paper Winder | PW201BR 


Dolly 


173861 
154754BR 


+ Combination incorporates power backspace mechanism for typing reperforator. 


TELETYPEWRITER SET COMPONENTS 


Rack Mounted Sets 
KSR 


RO 


Console Mounted Sets 


tw * 

orem 

-_ x 

x 

x x xX 
x 
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Multiple 
Printer Sets 


page) 


_. Table 
1-1 (Cont'd), 
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TABLE 1-1, (Cont'd), Teletypewriter Set Components 


Canieoneat Teletype |_ Rack Mounted Sets Console Mounted Sets Multiple 
Code RO KSR KSR KSR ASR ASR Printer Sets 
Copy Display Rack 193950 


Tuning Fork 


NOTE: 


NOTE: 


a 
Modification Kit for 
Control Panel Assembly 173778 x 


104986 Required with Sets using Series Motors. 


The 199915 Modification Kit is used to modify the ASR Set (AN/UGC-13 to 7. 42 unit code 
and 45.5, 50, or 74.2 Baud speed non-polar operation. (See Page 2-22. ) 


The LMU3 or LMU4 Motor is used with the auxiliary typing reperforator 
in the ASR Sets. 


TABLE 1-2. GEAR SETS 


Teletype Speed of Used 
Number Operation (Baud) on 
173776 | 45.5 LxXD11 
LP77YD/AGM 
173795 45.5 LP77YD/AJV 
LP77TYD/AJU 
LPR35BWA 
173820 | 45.5 LPR35BRP 
: LPR36BWA 
qe 2 | 45.5 LPR57BRP 
LPR35BWA 
163451 | 75.0 LPR35BRP 
163454 | 75.0 LXD11 
LPR36BWA 
163502 | 75.0 LPR36BRP 
LP77YD/AGM 
163505 75.0 LP77YD/AJV 
LP77YD/AJU 


TABLE 
1-1 (cont'd), 1-2 
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CABINET LPC 206BR 
ELECTRICAL SERVICE ASSEMBLY 


20-1/2" — 


F ‘ ) ih 
DOLLY 
] aotatadae obetatoe | | 
NOTE: ADD 10 INCHES TO THE — 
VERTICAL DIMENSIONS IF THE 
SUB-BASE 154754 IS INSTALLED, 
AND APPROXIMATELY 1" 1F © 
CABINET IS PLACED IN THE 
173861 DOLLY. | 


NOTE: ADD 10 INCHES TO THE 
VERTICAL DIMENSIONS IF THE 
SUB-BASE 154754 IS INSTALLED. 


uZ/1-€Z 


dd 
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0,0, 00,000,000 ° 
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ao un 
Bl _ 7 
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CABINET LAAC 229BR 


72" 


CABINET LBAC255BR 
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SECTION 2 
INSTALLATION 


2-1. GENERAL 


a. This section covers the installation of the 
RO, KSR, ASR and Multiple KSR and RO Tele- 
typewriter Equipment Sets. Since each Set is 
complete, installation instructions are given for 
each individually. All cartons are clearly 
marked as to their contents, and Figure 2-1, 
shows the overall dimensions of each set to 
give an idea of space requirements. For parts 
referred to or for parts ordering information 
see Volume 2, of this manual. 


b. The Teletype Rack Mounted Send-Receive 
or Receive-Only Model 28 Page Printer Set 
consists of a Cover (LPC206BR) ar Electrical 
Service Assembly (173395BR or 173816BR), a 
Motor Unit (LMU3$ or 4), 75 Baud Gears (163505) 
a Base or Keyboard (LB10/000 or LK25BRW) 
and a Page Typing Unit (LP7TYD/AGM). The 
173816BR is the same as the 173395BR except 
thatthe 173816BR does not include power factor 
correctors. 


c. The Teletype Model 28 Send-Receive con- 
sole Page Printer Set (KSR) consists of a Cab- 
inet (LAC214BR255), an Electrical Service As- 
sembly (173783 or 304206), a Motor Unit (LMU3 
or 4), modification kit for LMU3 motor unit 
(173705), a Page Typing Unit (LP77YD/AGM) 
or (LP7TYD/AJV), a Keyboard (LK25BRW) or 
(LK53BRW),a Power Factor Corrector (173705) 
where required, and 75 Baud Gears (163505). 
In some instances, a Sub-Base (154754BR) and 
Rerun Cart or Dolly (173861) are also included 
as part of the equipment. 


d. The Teletype Model 28 Automatic Send- 
Receive Set (ASR) consists of a Cabinet (LAAC- 
229BR) an Electrical Service Assembly 173824 
or 304203, a Keyboard and Typing Reperforator 
(LAK21BRW/LPR36), or (LAK33BRW/ 
LPR57BWA) or (LAK47BRW/LPR57BRP), a 
Typing Unit (LP77YD/AGM) or (LP77YD/AJV), 
a motor unit (LMU12 or LMU14),a Transmitter 
Distributor Unit (LXD11) or (LXD31), Base for 
Transmitter Distributor Unit (LCXB13), Gears 
as required, Auxiliary Typing Reperforator 
(LPR35BWA) or (LPR35BRP), Auxiliary Typing 
Reperforator Base (LRB32) and Motor Unit 
(LMU3 or LMU4). Modification Kit for LMU3 
(173707) and for LMU12 (173706) Motor Units. 
On some of the installations the LMU39 Motor 
Unit is used in place of the LMU14, and the 
LMU41 Motor Unit, in place of the LMU4. 
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2-2. UNPACKING THE RACK MOUNTED RO 
AND KSR 


a. GENERAL - All equipment is packed for 
maximum protection during shipment. How- 
ever, due caution must be taken in unpacking 
and handling to prevent damage and to insure 
personal safety. In unpacking, observe all 
caution labels as well as any special instruc - 
tions on the cartons. All small bags and loose 
parts should be kept with their associated appa- 
ratus until used in the installation. Applicable 
schematic and actual wiring diagrams are 
packed with each component of the equipment 
requiring diagrams. Duplicate diagrams are 
also contained in Volume 3 of this Manual. 


b. Open and unpack all the cartons of the 
set. Keep associated parts and diagrams with 
their respective components. Properly identify 
components or parts so that installation can 
proceed in an orderly manner. Handle compo- 
nents with great care to avoid damage to the 
equipment or possible misalignment of their 
adjustments. 


2-3. INSTALLING THE RACK MOUNTED 
EQUIPMENT (RO or KSR) IN THE LPC206BR 
CABINET (Figure 2-2). 


a. CABINET BASE AND ELECTRICAL 
SERVICE ASSEMBLY 


(1) Remove the cover from the cabinet 
base. 


(2) The cabinet base has four 5/16 inch 
mounting holes and two 5/8 inch holes for cords 
and cables. This base can be used as a tem - 
plate to locate the similar six holes required 
in the mounting plate (not provided). 


(3) Remove two each of the 173714 bush - 
ings and 91742 nuts from the bag attached to 
the electrical service assembly. Insert a 173- 
714 bushing (threaded portion up) into each of 
the two 7/8 inch holes in the top of the service 
assembly. Secure each bushing using a 91742 
nut, 


(4) Remove six 174417 flat washers, two 
91742 nuts, four each 74805 screws, 2669 lock 
washers and 41663 flat washers from the bag 
attached to the electrical service assembly. 
Place three 174417 washers oneach of the 
bushings. Place the mounting plate on the 
electrical service assembly (with the bushings 


2-1 


Paragraph 
2-3b 


DOME DOOR 
TRANSFORMER 
COPY DOOR 


COVER 


BASE KEYBOARD 
OR BASE CRADLE 


Figure 2-2. 


on the service assembly going through the ap - 
propriate holes in the mounting plate) ther 
place the cabinet base on the mounting plate. 
Secure the cabinet base and the mounting plate 
to the service assembly using the tapped mount- 
ing holes in the service assembly and inserting 
the four 74805 screws, 2669 lockwashers and 
41663 flat washers down from the cabinet base 
side. Install a 91742 nut on each of the bush - 
ings. 


b. CABLES AND WIRING 


(1) Send -Receive Set - Route the cables 
into the electrical service assembly as follows: 
the 173780 cable (motor) through the left bush - 
ing; the 173851 cable (typing unit) and 173852 
cable (keyboard) through the right bushing. 

(2) Receive - Only Set - Route the cables 


into the electrical service assembly as follows: 
the 173780 cable (motor) through the left bush - 
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LINE GUIDE 


COVER MOUNTING 
SCREWS (3) 


ae 


COPY HOLDER 
Cabinet LPC206BR 


ing; the 173851 cable (typing unit) through the 
right bushing. 


(3) Solder the wires to the terminal block 
lugs in accordance with the applicable wiring 
diagram. 


(4) Acover ground screw is provided to 
the right of the transformer inside the LPC 
cover. A wire, connected to the common sta - 
tion ground should be attached to the ground 
screw in each cover at the time of installation. 


c. MOTOR UNIT 


(1) Remove the gear guard tied to the key- 
board or base, and remove four of the 1/4 -32 
hex head screws with captive lock washers 
from the bag tied to the gear guard. Secure 
the motor unit to the keyboard or base (hand - 
wheel or fan to the right) with the four screws 
and lock washers just removed (connecting the 
ground strap on the LMU4 motor unit to the 
right rear motor mounting screw). 
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(2) Remove the insulator cover from the 
terminal block on the keyboard or base, just to 
the left of the motor. Connect the motor leads 
to terminals 1 and 2 of this terminal block. 
Reinstall the insulator cover. 


d. SET OF GEARS 


(1) Remove the motor pinion gear and the 
intermediate driven gear from the small box 
stamped 173795 (65 wpm - 45.5 baud) or 163505 
(106 wpm - 75 baud). 


(2) Remove the screw and lock washer in 
the left end of the motor shaft. Position the 
159287 isolator over the hub of the nylon gear, 
pressing the extensions of the isolator down 
into the holes of the gear hub. Slide the assem- 
bled gear and isolator over the motor shaft 
with the teeth toward the motor. Insert the two 
161301 posts into the holes in the isolator, a- 
ligning them with the tapped hole in the motor 
shaft. Screw the posts down tight. 


(3) Remove the two screws and lock wash- 
ers from the hub on the right end of the inter - 
mediate gear shaft. Mount the intermediate 
driven gear on the shaft hub, with the flat side 
of the gear to the right. Secure the gear with 
the two screws and lock washers removed and 
make certain that the motor pinion gear and 
intermediate driven gear mesh together prop- 
erly. 


(4) To install the gear guard, mount it in 
position over the motor pinion and intermediate 
gear mechanism and secure it with the rear 
left motor unit screw. 


e. KEYBOARD OR BASE - Place the key - 
board or base (with its previously installed 
motor unit) on the cabinet base and secure it 
by means of the four studs provided on the 
base. Make electrical connection to base per 
appropriate wiring diagrams. 


f{. TYPING UNIT 


(1) Install the type box on the typing unit 
if not previously installed. 


CAUTION 


The type box must be firmly seated on the 
bearing studs and the point of the latch toggle 
must be placed in the notch of the type box 
plate before moving the toggle to its latched 
position, to avoid springing the latch. 


(2) Place the page typing unit on the key- 
board or base. The front feet of the typing unit 
must be placed over the locating studs provided 
on the keyboard or base. Rotate the motor 
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shaft by hand until the gears mesh properly. 
Secure the typing unit with the four remaining 
screws, with captive lock washers, from the 
bag attached to the keyboard or base. 


NOTE 


Insert a piece of bond paper between the selec- 
tor magnet pole faces and the armature to soak 
up any lubricant which may have accumulated. 
When removing the paper, make sure no lint 
or bits of paper remain. 


(3) For adjusting procedure, refer to Sec- 
tion 5 of this manual. The following adjust - 
ments should be made during initial installation 
of the set. They should also be checked on 
substitution of either a keyboard or base or 
typing unit at a later date. 


(a) Mounting Typing Unit on Base 
(b) Intermediate Gear Bracket 
(c) Motor Speed (Governed Motor) 


(d) Motor (Synchronous) 


NOTE 


When necessary to reset the thermal cut - out 
switch, wait at least five minutes before re- 
setting. 


g. COVER - Plug in the cable connectors 
and temporarily place the cable with the four- 
point receptacle over the typing unit platen. 
Install the cover, and position it by means of 
the three shoulder screws located at the sides 
of the cover mounting plate. Plug the four - 
point receptacle onto the connector located on 
the left side of the cover. 


h. MECHANICAL CHECKING OF EQUIP - 
MENT 


(1) A visual check of all fuses, plugs, 
screw terminal connections, and lamps for 
looseness or breakage should be made before 
putting the equipment into operation. Also, 
position or secure all cords, cables and wires 
where necessary to keep them away from mov- 
ing parts. 


(2) Make certain that the power switch is 
in its OFF position before applying the main 
power to the equipment. 

NOTE 
For installation of paper and ribbons, refer to 


Section 3, Operator's Section. 
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i. PAPER WINDER PW201BR - The winder 
should be installed at this time, if one is re- 
quired. It should be located to the rear of the 
set and securely mounted as per customer re- 
quirements. Refer to Section 4, paragraph 9f 
and figures 1-25 and 3-12 for further informa- 
tion. 


2-4. OPERATING CHECKS 


a. Type several lines of a sentence such as 
"The quick brown fox, etc." and check for ac- 
curacy. 


b. The local line feed key (LOC LF), when 
depressed, should cause paper to be fed out of 
the machine approximately three times faster 
than when the line feed key is repeatedly oper- 
ated. 


c. The keyboard lock key (KBD LOCK), 
when depressed, should prevent operation of 
any other key except the local line feed, key- 
board unlock and local carriage return keys. 
It should remain depressed until released by 
the keyboard unlock key. 


d. The keyboard unlock key (KBD UNLK), 
when depressed, should unlock the keyboard. 


e. The repeat key (REPT), when depressed 
with any other key lever except the local keys, 
should cause repeated transmission of the sig- 
nal. 


f. The local carriage return key (LOC CR), 
when depressed, should cause the carriage to 
return. 


g. Determine that the operation of the FIGS 
key conditions the machine for the typing of 
upper case characters, and that the operation 
of the LTRS key conditions it for the typing of 
lower case characters. 


h. Operate the FIGS key, and determine that 
operation of the Space bar conditions the ma - 
chine for the typing of lower case characters 
where this feature is desired. If this feature 
is not desired, disable the unshift - on - space 
mechanism by adjusting the unshift - on - space 
function pawl disabling screw as described in 
the Adjustment Section of this manual. (This 
feature is disabled on the LP77YD/AGM as 
shipped). 


2-5. UNPACKING THE KSR EQUIPMENT 


a. GENERAL - Refer to paragraph 2-2a for 
general unpacking instructions. 


b. UNPACKING THE CABINET (LAC214- 
BR255) - Turn the cabinet carton upside down, 
and cut open the bottom sealed edges. Fold 
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the carton flaps back. Remove the shipping 
pallet from the base of the cabinet by removing 
the four bolts, and lifting the pallet out of the 
carton. Turn the cabinet right side up and lift 
the carton up and off the cabinet. Remove the 
paper wrapping and any other packing material. 


c. UNPACKING THE REMAINING CAR- 
TONS - Open the cardboard cartons, and care- 
fully remove the remaining units, keeping as - 
sociated parts and wiring instructions with 
their respective components. 


2-6. INSTALLING THE KSR EQUIPMENT 
a. CABINET (LAC214BR255) 


(1) The cabinet has four adjustable mount- 
ing feet which permit a variation of up to one 
inch in height at each corner for the purpose of 
leveling the cabinet. Use a 3/4 inch open end 
wrench to make this adjustment. However, for 
permanent mounting, the four mounting feet 
can be removed and the tapped bushing can be 
used for securing the cabinet directly to a 
mounting surface. In selecting the mounting 
bolts to be used, be certain each bolt will en- 
gage all the threads in the tapped bushing. The 
proper bolt thread, and spacing between bolts 
is shown in figure 2-3. 


18-5/8" 


? FRONT +4} __# 
1/2" = 13 THREAD (4 PLACES) \ 


Figure 2-3. Cabinet (LAC214BR) 
Mounting Hole Spacing 


NOTE 


If the cabinet is to be fitted with the sub - base 
(154754BR), for stand-up operation, proceed 
in accordance with paragraphs a(2) through 
a(7) below. If no sub -base is to be used, dis- 
regard paragraphs a(2) through a(7) and start 
with paragraph a(8). 
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CABINET 


THE BRACKET ENDS 
WITH THE ROUNDED 
CORNERS ARE TO 
BE ATTACHED TO 
THE LEGS ON THE 
CABINET 


157878 SCREW 


157880 BRACKET RIGHT LEG-FRONT 
157879 BRACKET LEFT LEG-FRONT 


HOLES FOR COVER-——~}o 
MOUNTING SCREWS 
(ON INNER SIDE 


OF BRACKETS) & 157881 


PLATE W/WELD NUTS & 


“— 151555 MOUNTING FOOT —————” 


157882 COVER = RIGHT 
157883 COVER = LEFT 


MOUNTING HOLES ARE LOCATED IN THE FLANGES (SHOWN BY DOTTED LINES) 
EACH COVER IS TO BE SECURED WITH: 


2 151630 
2 2191 
2 125015 


SCREW 
LOCK WASHER 
FLAT WASHER 


Figure 2-4. Sub-Base Installation 


( (2) Unpack the carton containing the sub - 
base (154754BR). 


(3) Set the cabinet onits right side, ona 
support, so that both legs are accessible. Be 
careful not to dent the shell or mar the finish. 
Remove the four 151555 mounting feet. Refer 
to figure 2-4. 


( (4) Using the mounting holes from which 
te the mounting feet were removed, assemble one 
157879 bracket to the rear of the right leg 
(looking at the front of the cabinet) and one 
157879 bracket to the front of the right leg, 
using the 157878 screws. Assemble one 157- 
881 plate (with the weldnuts toward the cabinet 
and the rounded corners outward) to the brack- 
ets using two 157878 screws. 


ORIGINAL 


(5) Using the mounting holes from which 
the 151555 mounting feet were removed, as - 
semble one 157880 bracket to the rear of the 
left leg ( looking at the front of the cabinet) and 
one 157879 bracket to the front of the left leg, 
using the 157878 screws. Assemble one 157881 
plate (with the weldnuts toward the cabinet and 
the rounded corners outward) to the brackets 
using two 157878 screws. 


(6) Carefully slip the 157882 cover over 
the brackets on the right side, and the 157883 
cover over the brackets on the left side (with 
the rounded corners of both covers outward). 
Secure the covers to the brackets using the 
four 151630 screws, 2191 lock washers and 
125015 flat washers. 
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Figure 2-5. Cabinet LAC214BR 
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(7) Screw the four 151555 mounting feet, 
previously removed, into the weldnuts provided 
on the 157881 plates. 


(8) Electrical Connection (Figure 2-5) 


(a) Two holes, containing filler plugs, 
are provided in the rear corners of the floor of 
the printer compartment. Two additional holes, 
containing knockouts, are provided in the rear 
corners of the floor of the lower compartment. 
Electrical connections are made by opening 
these holes and feeding cables up from the bot- 
tom through the holes. These lines may enter 
through either the left or right hole. 


(b) Connectors are provided for secur- 
ing the cables at the input point to the cabinet, 
providing for strain relief. Electrical tape 
may be wound around the wires, at the clamp- 
ing point, if additional thickness is required, 
The connectors are contained in a bag which is 
tied inside the lower compartment. 


(c) A horizontal wiring channel with 
two terminal blocks extends across the upper 
rear panel of the printer compartment of the 
cabinet. The terminals are protected by insu- 
lating covers which are secured to posts in the 
channel by means of screws and lock washers. 
Remove the covers to expose the terminals so 
that set connections can be made. 


(da) Make circuit connections to the cab- 
inet and attach the various units comprising 
the Printer Set, in accordance with the appli- 
cable wiring diagram. 


(e) A cabinet ground stud is provided 
above the right terminal block on the lid hinge 
mounting flange. A wire connected to the com- 
mon station ground should be attached to the 
ground studs in each cabinet at the time of in- 
stallation. 


(9) Power Factor Correction - Install the 
power factor capacitors, if required, on the 
floor of the printer compartment. Use the ex- 
isting holes and the four mounting screws, lock 
washers and flat washers provided. Wire in 
accordance with the applicable wiring diagram. 


(10) The lower compartment door may be 
used as a maintenance tray, after the electri- 
cal service assembly is installed (see para - 
graph 2-66 for electrical service assembly in- 
stallation). 


(a) Loosen the two captive fasteners 
holding the top of the door in place, and open 
door. Remove the rod type hinge at the bottom 
of the door by sliding the rod to the right (com- 
pressing the spring), and removing the rod 
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from the left slot. Remove the door. 


(b) In initial use, remove the two 151- 
726 rubber bumpers which are in a bag tied to 
the hinge rod, and push them onto the front two 
upright projections of the electrical service 
assembly. The bumpers may be left perma- 
nently in place. 


(c) With the printer out of the cabinet, 
insert the door (with the inside up and the hinge 
end to the rear) under the terminal block 
mounting strip. Lower the front (top) of the 
door until the handles of the door rest on the 
cross bar assembly. The rear of the door will 
then rest on the rubber bumpers mounted on 
the electrical service assembly. (See figure 
2-6). The tray is now ready for use. 


(d) Reverse the above procedure to put 
the door back in the lower section of the cabi- 
net. 


b. ELECTRICAL SERVICE ASSEMBLY 


(1) With the cabinet dome raised, place 
the electrical service assembly in the rear of 
the cabinet, with the legs extending upward and 
the toggle switch toward the front of the cabi- 
net. Secure the assembly in position with the 
two 151437 studs furnished. The fuse holder 
and power switch should be on the right side of 
the assembly when installed in the cabinet. 


(2) Route the cabinet terminal block cables 
(coming fromeither side of the service assem- 
bly) behind their respective 74546 cable guides 
and connect them to the lower row of terminals 
on the cabinet terminal blocks. Make connec- 
tions as shown on the applicable wiring dia - 
gram, allowing sufficient slack near the ter- 
minals. 


(3) Connect the cabinet lighting, margin 
indicator, signal line and power line cables to 
the terminals as shown on the applicable wiring 
diagram. 


(4) Remove the rear cross bar of the cra- 
dle assembly in the cabinet by removing its 
two mounting screws, lock washers and flat 
washers. 


c. MANUAL SWITCH 


(1) Untie the 151541 power switch shaft 
from the hinge bar and bracket. Remove the 
151556 knob by loosening the two set screws. 


(2) Insert the end of the 151541 shaft (from 
which the knob was removed) into the hole on 
the right front of the cabinet from the inside. 
Slide the shaft toward the rear so that the 
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Figure 2-6. Maintenance Tray Arrangement of LAC214 


bracket on the end of the shaft engages the 
power switch lever on the electrical service 
assembly, and the groove at the end of the 
shaft engages the edges of the pivot hole in the 
front right corner of the electrical service 
assembly chassis. 


(3) Place the 151559 power switch shaft 
spring on the power switch shaft. Hook it in 
the side cradle rail of the cradle assembly. 


(4) Replace the 151556 power switch knob 
on the shaft which protrudes through the cabi- 
net, and keep the narrow portion of the knob to 
the right. Tighten the set screws. If the shaft 
is properly seated in the pivot hole, in the 
electrical service assembly, the shaft will not 
pull out. 


(5) If servicing becomes necessary, the 
electrical service assembly may be turned up- 
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side down for servicing without removing any 
of the cabinet terminal block wiring and with- 
out removing the keyboard or typing unit from 
the cabinet. Tilt the keyboard forward so the 
base is latched, then remove the two 151437 
studs holding the electrical service assembly 
in place. ‘The assembly can be inverted by 
tilting it forward after removing the power 
switch shaft. 


d. MOTOR UNIT - For installation instruc- 
tions refer to paragraph 2-3c. 


e. SET OF GEARS - For installation in - 
structions refer to paragraph 2-3d. 


f. KEYBOARD LK25BRW OR LK53BRW 
(1) Remove the cross bar from the front of 


the cabinet by loosening the two thumb screws 
that secure it. 
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(2) Remove the two studs from the rear 
cross bar previously removed from the cradle 
assembly. (See paragraph 2-6b(4). Turn the 
rear cross bar so that its channel is down and 
the two tapped mounting holes are nearest the 
rear edge of the bar. Place the bar under the 
rear mounting holes of the keyboard, with the 
motor unit, and secure it with the two studs 
just removed. 


(3) Remove the two studs from the front 
cross bar hinge. Place the keyboard on the 
cradle assembly in the cabinet. Loosen the 
two front cross bar mounting screws and posi- 
tion the bar in its elongated mounting holes so 
that the holes in the keyboard and tapped holes 
in the hinge are in alignment. Secure the key- 
board to the front cross bar hinge by means of 
the two studs just removed. 


(4) Replace the front cross bar in its 
mounting slots in the cabinet, with the wider 
side of the bar downward. Be careful not to 
jam the bar against the keyboard contact box. 
Tighten the two thumb screws. 


(5) To seal the keyboard rubber sealing 
plate against the cabinet, push the keyboard 
toward the rear of the cabinet as far as possi- 
ble. Hold it in this position and tighten the two 
front cross bar mounting screws. Check the 
seal fit-up to the cabinet. It should be snug all 
the way around with no curl-under points. 


(6) Secure the rear cross bar to the cra- 
dle assembly by means of the two screws, lock 
washers and flat washers previously removed. 


(7) Connect cable to keyboard terminal 
block for motor unit power. 


(8) Insert the plug on the cable from the 
left end of the cabinet terminal board into the 
receptacle on the left rear corner of the key - 
board until it is latched in position. 


g. TYPING UNIT LP7TYD/AGM OR LP7TYD/ 
AJV 


(1) Install the type box on the typing unit 
if not previously installed. Observe caution 
noted in paragraph 3f(1). 


(2) Install typing unit on keyboard as out- 
lined in paragraph 3f(2). See NOTE also. 


(3) For adjusting procedure, refer to Sec- 
tion 5 of this manual. Perform adjustments 
given in paragraph 3f(3) following initial in - 
stallation. 


h. COPY LAMP - Make certain the copy 


light shield does not interfere with the print 
hammer. If necessary, loosen the cabinet 
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cross bar mounting screws and push the key - 
board toward the rear for clearance. 


i. MECHANICAL CHECKING OF EQUIP - 
MENT 


(1) A visual check of all fuses, plugs, 
screw terminal connections and lamps for 
looseness or breakage should be made before 
putting the equipment into operation. Position 
or secure all cords, cables and wires where 
necessary to keep them away from moving 
parts. 


(2) Make certain that the power knob is 
downward to its OFF position before applying 
main power to the equipment. 


j. LIGHTING FACILITIES - The light switch 
is located on a bracket attached to the right 
dome hinge and should be in the NORMAL ON 
position. 


FIXED CASTERS 


Figure 2-7. Dolly 173861 


k. DOLLY (173861) - The dolly (figure 2-7), 
used with the KSR Console Set, is a simple 
tubular frame having casters, in which the 
cabinet can be placed for mobility of the equip- 
ment. It can be used with either the standard 
LAC214 or with the LAC214 modified with the 
sub-base for stand-up operation. 


NOTE 


For installation of paper and ribbons, refer to 
Section 3, Operator's Section. 


2-7. OPERATING CHECKS - For instructions 
on checking the operation of the equipment, re- 
fer to paragraph 2-4. 


2-8. UNPACKING THE ASR EQUIPMENT - 
Refer to paragraphs 2-2 and 2-5 for unpacking 
instructions. See figure 2-1 for overall di- 
mensions of the ASR equipment. 
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2-9. INSTALLING THE ASR EQUIPMENT (Fig- 
ure 2-8) 


a. CABINET 


(1) Refer to paragraph 2-6a(1) for mount- 
ing instructions, and figure 2-9. If the cabinet 
is to be modified for ''stand-up" operation fol- 
low instructions of paragraphs 2-6a(2) through 
2-6a(7) and figure 2-4. 


(2) Chad Container 


(a) Cut a rectangular hole in the felt 
insulation above the chad chute cutout in the 
cabinet upper compartment floor. 


(b) Mount the 164277 right slide plate 
and 164593 left slide plate to the underside of 
the cabinet compartment on the shelf brace be- 
low the chad chute cutout. Use the 151631 
screws, 2191 flat washer, 7002 lock washers 
and 3598 nuts to secure the plates. 


(c) Using the slack in the mounting 
screw body holes position the left and right 
slide plates to allow the cabinet door to close 
witaout interfering with the chad container. 


(3) Power Factor Corrector - Install the 
173706 power factor corrector (for the printer 
motor) and the 173707 power factor corrector 
(for the auxiliary reperforator motor) in con - 
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venient locations on the mounting bracket pro- 
vided on the back panel in the lower portion of 
the cabinet. Use the mounting parts furnished 
with the correctors for installation. 


(4) Electrical Connections 


(a) Two holes (remove filler plugs if 
present) are provided in the rear corners of 
the shelf of the apparatus compartment. Two 
additional holes, with cover plates containing 
knockouts, are provided in the rear of the shelf 
and the floor of the lower cabinet compartment. 
Electrical connections are made by opening 
these holes and feeding cords up from the bot- 
tom through the holes. The various circuits 
may enter through either the left or the right 
hole. 


(b) Cable clamps are provided where 
necessary (in the bag tied inside the lower 
compartment) for securing the cords at the in- 
put point to the cabinet. Friction or electrical 
tape may be wound around the wires, at the 
clamping point, if additional thickness is re- 
quired. 


(c) A horizontal wiring channel with 
terminal blocks extends across the upper rear 
position of the printer compartment of the cab- 
inet. These terminals are protected with in- 
sulating covers that are secured to posts in the 
channel by means of screws and lock washers. 
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Figure 2-9. Cabinet (LAAC229BR) Mounting Hole Spacing 
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Figure 2-10. Location of Components of ASR Set 


(d) Connect cables to cabinet terminal 
blocks in accordance with the applicable wiring 
diagrams. 


(e) A wire connecting to the common 
station ground should be attached to one of the 
knockout cover mounting screws on the lower 
shelf of the cabinet. 


b. ELECTRICAL SERVICE ASSEMBLY 


NOTE 


The electrical service assembly should be in- 
stalled in the cabinet before the keyboard with 
typing reperforator are installed. 


(1) Locate the power switch shaft under 
the right side of the cradle, so that the knob 
end protrudes through the hole provided in the 
right front of the cabinet. The shaft must rest 
in the spring clip provided (mounted on the 
rear channel of the cradle), and the bracket 
must be to the rear of, but just touching, the 
rear channel of the cradle. 


(2) Place the electrical service assembly 
in the rear of the cabinet, with the legs ex - 
tending upward and the name plates toward the 
front. Fasten with two 151437 studs, furnished 
with the assembly. 
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(3) Route and connect the cabinet terminal 
block cables in accordance with the appropriate 
wiring diagram. 


(4) Route the page printer, keyboard with 
typing reperforator and transmitter distributor 
unit cables to the approximate location of the 
connectors on their respective units. 


(5) Fasten the 154444 fork to the bracket 
end of the power switch shaft with the screws, 
lockwashers and washers provided. Place the 
fork end over the power switch on the electri- 
cal service assembly, and locate the shaft in 
the hole onthe right side of the service assem- 
bly container. Be certain that the groove in 
the end of the shaft engages the side of the hole 
in the container. Fasten the knob to the shaft 
by means of its set screw so that the narrow 
end is to the right. 


c. KEYBOARD WITH TYPING REPERFORA- 
TOR (LAK21BRW/LPR36BWA), or (LAK33BRW/ 
LPR57BWA), or (LAK47BRW/LPR57BRP), 
Motor Unit (LMU12, or 14, or 39), Typing Unit 
(LP7TYD/AGM or LP77YD/AJV), (Figures 2-8, 
2-10 and 2-11). 


(1) Initial assembly and adjustment before 
installation in the cabinet. 


(a) Remove the gear guard tied to the 
keyboard, then remove four 151678 screws 
(with captive lock washers) from the bag also 
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Figure 2-11. Keyboard Intermediate Gear Assembly 


tied to the unit. Secure the motor unit to the 
keyboard base with three of the four screws 
with lock washers. At this time, omit the left 
rear screw holding the motor to the base. 


(b) Remove the insulator cover from 
the terminal block on the keyboard reperfora- 
tor transmitter base, just to the left of the 
motor. Connect the motor leads to terminals 
1 and 2 of this terminal block. 


(c) Assemble the speed change gear set 
for the desired speed of operation to the shafts 
of the motor and intermediate gear bracket as 
follows and as shown in figure 2-11. Nylon 
gear set 163505 provides 75 baud (106 wpm - 7 
unit code) operation, and nylon gear set 173795 
provides 45.5 baud (65 wpm - 7 unit code) op- 
eration. 


ORIGINAL 


1. Install. the 159287 isolator in 
position over the hub of tHe pinion. Press the 
extensions of the isolator down into the holes 
in the gear hub. Remove and discard the screw 
and lock washer in the motor shaft. Apply a 
light film of grease to the motor shaft. With 
the teeth toward the motor, slide the assem- 
bled gear and isolator over the motor shaft. 
Insert the two 161301 posts into the holes in 
the isolator, align with the tapped hole in the 
motor shaft, and screw them down tight. 


2. Remove the two 151631 screws 
and 2191 lock washers from the hub on the 
right end of the intermediate gear shaft. Place 
the driven gear (flat side toward the right) on 
the shaft, mesh with the pinion, and secure to 
the hub using the two screws and lock washers. 
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3. Apply a light film of KS7471 
grease to the gear teeth. Reinstall the gear 
guard (removed in paragraph 2-9c(1)(a) above) 
using the remaining 151678 screw (with captive 
lock washer). 


4. Remove the 158020 flexible cou- 
pling and 159079 shaft from the bag attached to 
the keyboard. Place the coupling on the shaft. 
Slide the other end of the shaft into the cou- 
pling on the bearing bracket assembly. Posi- 
tion the couplings (maintain some to 0.020" 
clearance between the coupling and the motor 
pinion to decrease transmission of sound) and 
tighten the set screws (figure 2-11). 


NOTE 


A straight edge applied to the center of the 
rear bearing bracket cross - shaft should also 
extend through the center of the intermediate 
and motor shafts. If necessary, refine the 
rear bearing alignment of the reperforator 
shaft alignment adjustment to meet this re - 
quirement. 


(d) Typing Unit to Keyboard Base - 
Place the typing unit on the keyboard base and 
make certain that the front feet of the typing 
unit are placed over the locating studs provid- 
ed on the base. Rotate the motor shaft by hand 
to get the gear teeth to mesh. Secure the typ- 
ing unit to the base using four 151678 screws 
(with captive lock washers) found in the bag 
tied to the keyboard unit. 


(e) Typing Unit to Signal Generator - 
There should be a perceptible amount of back- 
lash between the signal generator gear and the 
typing unit main shaft gear. To adjust, remove 
the signal generator and add or remove shims 
at the rear generator mount. Replace the sig- 
nal generator and tighten the screws. 


(f) Intermediate Gear to Typing Unit 
Gear - There should be a barely perceptible 
amount of backlash between the typing unit 
main shaft gear and the intermediate gear at 
the highest point of the intermediate gear. To 
adjust, loosen the three hex head mounting 
screws so that the bracket is held friction 
tight. Position the complete intermediate gear 
assembly by utilizing the adjusting slot to the 
rear of the bracket. Tighten the screws. 


(g) Motor Pinion to Intermediate Gear - 
There should be a barely perceptible amount of 
backlash between the motor pinion and the in - 
termediate gear at the highest point of the in - 
termediate gear. To adjust, raise or lower 
the front end of the intermediate gear bracket 
by means of the adjusting and clamping screws 
located at the front end of the bracket. Refine 
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this adjustment and the typing unit gear adjust- 
ment, if necessary, in order to obtain quiet 
operation. Tighten the screws. 


(h) Assemble the speed change gear 
set for the desired speed of operation to the 
keyboard reperforator. Gear set 163502 pro- 
vides 75 baud (106 wpm -7 unit code) operation, 
and gear set 173992 provides 45.5 baud (65 
wpm - 7 unit code) operation. Apply a light 
film of KS7471 grease to the gear teeth. 


(2) Keyboard Assembly Installation into 
Cabinet. (See figures 2-8, 2-10 and 2-11) 


(a) Remove the typing unit from the 
keyboard base. 


(b) Using the 151152 screws, 3640 lock 
washers, 90560 shims and 104807 flat washers, 
mount the 164279 chad chute to the keyboard 
reperforator punch block. 


1. Mount the 90560 shims under the 
104807 flat washers. 


2. The 164278 chad chute with 
bracket is then mounted to the keyboard base 
with the existing screw, lock washer and flat 
washer. 


(c) Remove the 154496 front panel from 
the cabinet by removing two 111017 screws, 
lock washers and washers at the left end of the 
panel and loosening the thumb screw (inside 
cabinet) at the right end of the panel. Slide 
panel out to the left. 


(d) Remove the four 105029 flat wash- 
ers from the bag attached to the LCXB base. 
Place one of these washers over each of the 
keyboard mounting holes in the cradle rails. 


CAUTION 


The 105029 flat washers are used as spacers 
to raise the keyboard perforator transmitter 
an equal amount with the LCXB base, which is 
to be installed subsequently. Failure to install 
these washers will result in serious misalign- 
ment in the LCXB shafting, leading to early 
fatigue of the flexible coupling at this point. 
Conversely, the same condition will result if a 
"shimmed up" keyboard unit is used with an 
LCXB base which has not been raised by the 
isolation bushings. 


(e) Using the four studs provided (in 
the bag attached to the keyboard unit), fasten 
the keyboard to the cradle assembly. Make 
certain that, the mounting studs have secured 
the 105029 flat washers. 
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Figure 2-12. Transmitter Distributor Unit and Base Arrangement 


NOTE 


Before reinstalling the typing unit, insert a 
piece of bond paper between the selector mag- 
net pole faces and the armature to soak up any 
lubricant which may have accumulated. When 
removing the paper, make sure no lint or bits 
of paper remain. 


(f) Reinstall the typing unit on the key- 
board base in accordance with paragraph 2-9c- 


(1)(d). 


(3) Electrical Connection - The electrical 
service to the keyboard comes through the ca- 
ble from the terminal blocks at the rear of the 
cabinet. Insert the plug that terminates this 
cable into the connector at the middle rear of 


CHANGE 3 


the keyboard. Push down until plug is latched 
into position in the receptacle. 


d. TRANSMITTER DISTRIBUTOR UNIT 
(LXD11 or LXD31) and BASE (LCXB13) - Fig- 
ures 2-8, 2-10, 2-12, 2-13, 2-14) 


(1) Assemble the speed change gear set 
for the desired speed of operation to the trans- 
mitter distributor base. Gear set 163454 pro- 
vides 75 baud (106 wpm - 7 unit code) opera- 
tion, and gear set 173776 provides 45.5 baud 
(65 wpm - 7 unit code) operation. Apply a light 
film of KS7471 grease to the gear teeth., 


(2) Remove the three 164101 shoulder 


studs and 163517 rubber bushings from the bag 
attached to the LCXB base. Insert and tighten 
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the three 164101 shoulder studs in the LCXB 
base mounting holes in the cradle rails. In- 
stall one 163517 rubber bushing (smaller di- 
ameter up) over each stud. (See figure 2-13.) 


(3) Position the LCXB base over the three 
studs so that the smaller diameter of the bush- 
ings extend into the mounting holes of the base, 
and the base rests on the shoulders of the 
bushings. Route the ground strap which is 
connected at one end to the LCXB base connec - 
tor mounting screw, forward and under the 
base, then to the rear under the rear cradle 
rail where it will connect to the rear base 
mounting stud (see CAUTION under paragraph 
2-9d(5). 


(4) Remove the remaining three 163517 
rubber bushings from the bag attaghed to the 
LCXB base. Install these three bushings 
(smaller diameter down) on the three studs so 
that the smaller diameter of each extends 
downward into the base mounting holes (figure 
2-13). 


(5) Remove the 158024 coupling assembly 
and three each of 103305 flat washer, 2669 
lock washer and 74807 nut from the bag at - 
tached to the LCXB base. Place a 103305 flat 
washer, 2669 lock washer and 74807 nut on 
each stud. 


CAUTION 


Connect the terminal of the 117366 ground 
strap to the right rear shoulder stud, above the 
103305 flat washer, then add the 2669 lock 
washer and 74807 nut. (Figure 4-14.) 
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Do not tighten the nuts. In order to prevent 
transmission of vibration, the terminal or wire 
should not touch the LCXB base casting, and 
the wire should be slack. If necessary, bend 
the terminal upward for clearance. See fig- 
ures 2-13 and 2-14. Install the 158024 cou- 
pling assembly to the keyboard shafting. 


(6) Three 151632 screws, 2191 lock wash- 
ers and 125015 washers are provided in the 
bag attached to the LCXB base for mounting 
the transmitter distributor unit on the base. 
Mount the transmitter distributor unit and 
tighten the mounting screws to friction tight- 
ness. No vertical adjustment of the unit is 
needed. Be sure to properly seat the mating 
connectors on the transmitter distributor and 
its base before installing the mounting screws. 


(7) Mount the two 154486 springs on the 
four studs in the 154485 cover using two 7002 
washers, 2191 lock washers and'3598 nuts. 


(a) Place the 154485 housing in position 
by sliding the tongue under the bracket held 
loosely on the front bar. Snap the housing in 
place by manipulating the two detents on the 
sides of the housing. Isolate the housing from 
the unit (0.062" to 0. 125") when the rear edges 
of the housing are secured by the detents a- 
gainst the left front cross bar. If the cover is 
not held securely, remove and readjust the 
spring detents in or out the required amount to 
satisfy the adjustment. Tighten the nuts and 
recheck. Tighten all screws. 


(b) Install the 160291 plate on the left 
cross bar using the slotted hole opposite the 
reperforator with two 7002 washers, 2191 lock 
washers and 3598 nuts. 


(8) Utilize the play in the transmitter dis- 
tributor base mounting holes to line up the 
driving shaft, coupling shaft and keyboard 
power shafting. Check with a straightedge. 
Tighten the transmitter distributor base mount- 


ing screws and coupling screws. 


(9) Adjust the lateral position of the trans- 
mitter distributor unit on the base so that the 
gears are in alignment and there is a minimum 
amount of backlash between the gear teeth at 
the closest point. Tighten the screws. 


(10) Reinstall the 154496 front panel (being 
careful not to damage the counter) removed in 
paragraph 2-9c(2)(c). There should be a mini- 
mum of 1/32" clearance between the transmit- 
ter distributor unit and the cabinet. A mini- 
mum clearance of 1/32" is also required be- 
tween the transmitter distributor unit side and 
top plates and the housing. To obtain these 
clearances (required for reducing noise level), 
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adjust the housing detent springs and/or repo- 
sition the cradle. See Section 5, Adjustments. 


NOTE 


To aid in the reduction of the noise level, the 
units must not touch the cabinet at any point, 
thereby preventing transmission of vibrations 
to the cabinet. 


(11) Install the 158695 designation plate 
(to the left of the keyboard) using two 6344 
screws and 2191 lock washers. All of these 
parts are furnished with the cabinet. 


e. AUXILIARY TYPING REPERFORATOR 
(LPR35BWA) or (LPR35BRP) and BASE (LRB32) 
(Figures 2-15 and 2-16) 


(1) Mounting Typing Reperforator on base. 


(a) Screw the two 161777 mounting 
studs into the rear rail of the cabinet cradle 
assembly. 


(b) Screw the one 161778 mounting stud 
into the transmitter distributor base casting. 
Assemble the 84354 washer to the 161778 stud 
before threading it into the base casting. 


(c) Fasten the 176288 tape guide, with 
bracket, to the 161800 bracket and place the 
151572 star washer between them. Use the 
151632 screw, 2191 lock washer, 125015 flat 
washer and 154076 nut plate. Tighten friction 
tight. 


(d) Mount the 161800 bracket with its 
assembled parts to the base plate of the LRB 
unit using the two 151631 screws, two 2191 
lock washers and two 125015 flat washers. 
Tighten friction tight. 


(2) Remove and discard the 158271 gear 
guard on the transmitter distributor base. 


(3) Assemble the speed change gear set 
for the desired speed of operation to the shafts 
oi the gear bracket assembly on the reperfora- 
tor base as shown in figure 2-15. The mount- 
ing hardware is provided in a bag tied to the 
LRB base. Nylon gear set 163451 provides 75 
baud (106 wpm - 7 unit code) operation, and 
nylon gear set 173820 provides 45.5 baud (65 
wpm - 7 unit code) operation. Apply a light 
film of KS7471 grease to the gear teeth. 


(4) Remove the gear bracket assembly. 
NOTE 


Before installing the motor unit - if the leads 
on the motor unit, as received, are threaded 
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through the hole in the motor mount bracket, 
pull them out as they should not be routed 
through the hole when the unit is installed. 


(5) Mount the 161783 gear (found in bag 
tied to base) on the motor shaft using the 159- 
287 isolator and two 161301 posts also found in 
the bag tied to the base. 


(6) Install the motor unit LMU3 or 4 on 
the auxiliary reperforator base using the fol- 
lowing parts found in a bag tied to the base: 
four 162730 screws, three 2449 lock washers, 
four 3226 washers, four 92146 nuts and two 
82832 star lock washers. Place one star lock 
washer against the anodized aluminum surface 
of the motor bracket and one against the paint- 
ed surface on the bottom of the base so as to 
ground the motor bracket to the base. Connect 
the motor leads to the terminal block as indi- 
cated in the appropriate wiring diagram. Itis 
necessary to remove the tape container to 
reach these terminals with a screw driver. 
Replace the tape container leaving the screws 
friction tight for later adjustment. 


(7) Replace the gear bracket assembly 
mounting screws friction tight and position the 
assembly up or down until there is a barely 
perceptible amount of backlash between the 
motor pinion and the driven gear at the closest 
point. Tighten the screws. 


(8) Mount the 161804 tape guide on the 
auxiliary typing reperforator as follows: re- 
move and discard the screw in the location 
shown in figure 2-16 and mount the tape guide 
using the 151442 screw and 7002 washer fur- 
nished (in bag tied to base) and the existing 
mounting parts as shown in figure 2-16. 


(9) Mount the 156400 sprocket (found in 
bag tied to base) on the typing reperforator 
using the mounting hardware on the hub. The 
screw heads and lock washers should be on the 
side of the deeper inset of the sprocket. 


(10) Mount the 170837 chad chute to punch 
block using the 151152 screws, 3640 lock wash- 
ers, 90560 shims and 104807 flat washers. 
Mount the 90560 shims under the 104807 flat 
washers. 


(11) Mount the auxiliary typing reperfora- 
tor on the base as follows: 


(a) Remove, from the bag tied to the 
base, three 153537 screws, three 76461 wash- 
ers, four 2191 lock washers, one 151631 screw 
and one 125015 washer. 


(b) Position the reperforator over its 
mounting studs in the base. 
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GEAR 163449 - 75 BAUD 
GEAR 173821 - 45.5 BAUD 
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Figure 2-15. Speed Change Gears on Auxiliary Reperforator Base 
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Figure 2-16. Tape Guide Mounting 
for Auxiliary Reperforator 
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(c) Loosen the screw holding the small 
"L" shaped anchor bracket to the right front of 
the punch. 


(d) Start the 151631 screw with 2191 
lock washer and 125015 washer through the "L" 
shaped anchor bracket into the proper tapped 
hole in the base plate. Do not tighten the 
screw. 


(e) To allow for maximum accessibility 
for a screw driver to the rear 153537 mounting 
screw, position the push bar bail of the reper- 
forator to its rearmost position. Start the 
three 153537 screws with 2191 lock washers 
and 76461 washers through the holes in the re- 
perforator casting and into the proper tapped 
studs in the base ''T" shaped plate. Do not 
tighten the screws. 
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(f) Remove the timing belt from the bag 
tied to the base and place it over the sprockets. 
Take up the slack in the belt by moving the re- 
perforator away from the motor. The belt 
should have just enough slack so that a light 
pressure (8 oz.) applied midway between the 
sprockets will cause the belt to deflect approx- 
imately 1/8". Tighten the three 153537 mount- 
ing screws. Check timing belt deflection. 


(g) Hold the "L" shaped anchor bracket 
so that it rests squarely against the reperfora- 
tor and base plate and tighten the screw that 
secures the anchor bracket to the base plate. 
Tighten the screw that secures the anchor 
bracket to the reperforator. 


(12) Place the base (with reperforator and 
motor) on its mounting posts and secure with 
three 162730 screws, two 2449 lock washers, 
three 3226 washers and one 82832 star lock 
washer. Place the star lock washer next to 
the upper painted surface of the base under the 
left front mounting screw. 


(13) Mount the 164273 chad chute, with 
bracket, and the 164275 chad chute, with brack- 
et,. respectively above and below the LRB base 
plate. Use the 151631 screws, 2191 lock wash- 
ers, 7002 flat washers and 158215 nut plate to 
secure the assembly. 


(14) Route and connect the 161886 cable 
(found in bag tied to base) as follows: place the 
161818 receptacle connector over the 161817 
plug connector and tighten the associated 
knurled lock nut. Route the cable forward and 
down, past the right side of the transmitter 
distributor unit drive shaft, to the right, under 
the right side of the transmitter distributor 
base casting and left and right keyboard cradle 
rails, then up to the cabinet terminal block. 
Connect in accordance with appropriate wiring 
diagram. 


(15) Install the 173778 control panel as - 
sembly in place of the blank panel in the cabi- 
net dome using existing mounting parts. 


(16) Adjust the tape guide so that it is in 
alignment with the hole in the control panel 
when the dome is closed. If the tape snags on 
the edge of the hole, loosen the three adjusting 
screws and readjust the tape guide. Tighten 
the three adjusting screws. 


(17) Position the tape container so that a 
full roll of tape may be inserted through the 
access door in the dome of the cabinet. Tighten 
the screws. 
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f. MISCELLANEOUS INSTALLATION IN - 
STRUCTIONS 


(1) Cradle 


(a) The cradle in the cabinet is factory 
adjusted (no load) for nominal squareness and 
parallelism with respect to the cabinet. Two 
locating eccentrics are positioned against the 
rear rail. The cradle may have to be reposi- 
tioned after the units are installed in order to 
level the equipment and obtain a flush fit with 
respect to the cabinet. Be careful not to dam- 
age the counter on the keyboard. 


NOTE 


To aid in the reduction of the noise level, the 
units must not touch the cabinet at any point, 
thereby preventing transmission of vibrations 
to the cabinet. 


(b) Should it be necessary to raise or 
lower the cradle after the units are installed, 
loosen the lock nuts on the right front and the 
two rear vibration mounts, and the lock nut on 
the lower end of the stud in the left front vi- 
bration mount. Raise or lower the cradle by 
turning the studs. Tighten the lock nuts while 
holding the studs in position. 


(c) Should it be necessary to move the 
cradle forward or backward after the units are 
installed, loosen the four screws holding the 
front and rear rails and the two screws secur- 
ing the eccentrics. Move the cradle as neces- 
sary; tighten the four rail mounting screws; 
position the eccentrics against the rear rail 
and tighten their mounting screws. 


(2) Apply a thin film of grease to all newly 
installed gears. Use standard KS7471 lubri- 
cant. 


(3) Make a visual check of all fuses, plugs, 
screw terminal connections and lamps for 
looseness or breakage. Also position, or se - 
cure all cords, cables and wires where nec - 
essary to keep them away from moving parts. 


(4) Make certain that the power switch is 
in its "OFF" position before applying main 
power to the equipment. 


(5) Refer to Operator's Section for in- 
structions for installing paper and ribbon in 
the page printer. 


(6) A thumb wheel is provided on the tape 
feed wheel shaft for starting or advancing the 
tape manually. Turn the thumb wheel to the 
left. 


ORIGINAL 


REPERFORATOR (LPR36) FRONT PLATE 


Figure 2-17. Tape Guide Mounting 
for Keyboard Reperforator 


(7) Mount (friction tight) the 154457 tape 
guide (with roller to the right) on the front of 
the keyboard typing reperforator unit using the 
screw, lock washer and washer on the hex shaft 
which holds the tape entry chute as shown in 
figure 2-17. Position the 154457 tape guide 
(by means of its mounting screw) in approxi- 
mately a 60 degree angle. Thread the tape 
from the top of the roll of tape, over the roller 
of the tape guide and into the tape entry chute. 
Refine the adjustment and reform the tape 
guide, as necessary, so that the tape flows 
freely. Tighten the screw. 


(8) For auxiliary typing reperforator, 
thread the tape from the bottom of the roll of 
tape, over the roller of the tape guide on the 
tape container, over the roller of the 161804 
tape guide and into the tape entry chute. Posi- 
tion and/or reform the tape guides, as neces- 
sary, so that the tape flows freely. Tighten 
the screws. 


g. LIGHTING FACILITIES - The incoming 
power is controlled by a three - position switch 
located inside the cover and tucked away just 
to the left of the lid opening for the printer. 


(1) "OFF" - Lights off. 


(2) "NORMAL ON" - Lights on, excluding 
end-of-line lamp when printer set is operating. 


(3) "MAINTENANCE ON" - Lights contin- 
uously on, except end-of-line lamp. 
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2-10. OPERATING TESTS 
a. KEYBOARD POSITION (K) 


(1) Manually depress each key and deter- 
mine that the proper character is printed or 
proper function is performed. 


(2) The "LOC LF" (local line feed) key, 
when depressed, should cause paper to be fed 
out of the machine at approximately three times 
the speed obtained when the "LINE FEED" and 
"REPT" (repeat) keys are continuously de - 
pressed. 


(3) The "REC" (keyboard lock) key, when 
depressed, should cause the signal generator 
to be shunted, preventing signal generation 
(check this action on the page printer). It 
should remain depressed until released by the 
"SEND" (keyboard unlock) key. 


(4) The "SEND" (keyboard unlock) key, 
when depressed, should remove the shunt from 
the signal generator. 


(5) The "REPT" (repeat) key, when de- 
pressed together with any other key except the 
local function keys, should cause repeat trans- 
mission of the associated code combination. 


(6) The 'LOC CR" (local carriage return) 
key, when depressed, should cause the car - 
riage to be returned. 


(7) The "Blank" key, when alternately de- 
pressed with any other key except the local 
function keys, should not lock the keyboard. 
Depression of the "Blank" key twice in succes- 
sion should operate the keyboard lock; making 
it necessary to depress the 'SEND" (keyboard 
unlock) key to resume keyboard transmission. 


b. KEYBOARD - TAPE POSITION (K-T) 


(1) Manually depress each key and deter- 
mine that the correct character is printed on 
the page printer and perforated in the tape. 


(2) When the "Blank" and "REPT" (repeat) 
keys are depressed simultaneously, the tape 
should feed-out without interruption. 


(3) When the "E" and 'REPT" keys are 
depressed simultaneously, the character count- 
er should count without missing. The end-of- 
line indicator should light at its preset count. 
When the "CAR RET" (carriage return) key is 
depressed, the counter should return to zero. 
When the "E" key is again depressed, the 
counter should count one character. 
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(4) The electrical keyboard lock should be 
operative. 


(5) The transmitter distributor unit 
should be operative. Accuracy of transmission 
should be tested using tape and monitoring the 
transmission on the page printer. 


c. TAPE POSITION (T) 


(1) Depress the "Blank" and"REPT" keys 
simultaneously. The tape should feed out of the 
punch at high speed without interruption. 


(2) Depress the "E" and"REPT" keys si- 
multaneously. The character counter should 
count without missing, and the end-of-line indi- 
cator should light at its preset count. De- 
pressing the "CAR RET" key should cause the 
counter to return to zero, and the end-of-line 
indicator to shut off. When the "'E" key is again 
depressed, the counter should count one char- 
acter. 


2-11. INSTALLING THE 199915 MODIFICA- 
TION KIT TO MODIFY TELETYPEWRITER 
AN/UGC-13 TO 7. 42 UNIT CODE AND 45.5, 50, 
OR 74.2 BAUD SPEED NON-POLAR OPERA- 
TION. 


a. THE 199915 MODIFICATION KIT CON- 
SISTS OF: 


2 501388 Specification 

1 150441 Gear 

1 152766 Gear Set 

1 154032 Sleeve, Gear 

1 154154 Cam 

1 156836 Cam Shaft 

1 158027 Gear Set 

1 158029 Gear Set 

1 158712 Gear, Helical (26T) 
1 158716 Gear, Helical (39T) 
1 161293 Gear Set 

1 161295 Gear Set 

1 161356 Gear Set 

1 163023 Gear Set 

1 163025 Gear Set 

1 163440 Gear 

1 163457 Gear Set 

1 163590 Gear 

1 178885 Plate, Index 

1 199912 Plate, Identification 


b. INSTALL THE MODIFICATION KIT AS 
FOLLOWS: 


(1) On Keyboard LAK21BRW (MX-3312/ 
UG) replace: 


(a) 163519 gear sleeve with 154032 
gear sleeve. 


(b) 163368 cam with 154154 cam. 


(c) 163460 gear with 163440 gear. 
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(d) Present gear set with 161293 (60 
wpm), 152766 (67 wpm), or 161295 (100 wpm) 
gear set. 


(2) On Automatic Typer LP77YD/AGM 
(MX-3311/UG) replace: 


(a) 163503 gear with 150441 gear. 


(b) 163459 gear and 150440 hub (if 
present) with 163590 gear. 


(3) On Typing Reperforator LPR36BWA 
(TT-316/UG) replace the present gear set with 
the 163023 (60 wpm), 163457 (67 wpm), or 163025 
(100 wpm) gear set. 


(4) On Reperforator Base (Aux.) LRB32 
(MT-2422/UG) replace: 


(a) 179963 gear with 158712 gear. 
(b) 179962 gear with 158716 gear. 


(c) 192680 index plate with 178885 
plate. 


(5) On Distributor-Transmitter LXD11 
(TT-311/UG), replacethe 164285 cam shaft with 
the 156836 cam shaft. 


(6) On Base LCXB13 (MT-2452/UG), re- 
place the present gear set with the 158027 (100 
wpm), 161356 (67 wpm), or 158029 (60 wpm) 
gear set. 


(7) Remove backing from the 199912 iden- 
tification plate and apply plate (on clean surface) 
below the existing overall set plate. 


2-12. UNPACKING THE MULTIPLE KSR AND 
RO SET EQUIPMENT - Referto Paragraph 2-2 
for unpacking instructions. See Figure 2-1 for 
overall dimensions of the set. 


2-13. INSTALLING THE MULTIPLE KSR AND 
RO SET EQUIPMENT 


a. CABINET 


(1) On the upper two bases an LMU21 
Motor Unit is installed on each of the base plate 
assemblies. The LMU21 Motor Unit is secured 
tothe base assembly by four 104124 screws and 
four 2449 lockwashers, which are found in the 
muslin bag tied to the base assembly. 
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(2) Select the proper gear set for the de- 
sired operating speed. Gear sets are listed 
below: 


7.42 UNIT CODE 17.00 UNIT CODE 
SPEED GEAR SET NO. GEAR SET NO. 


60 wpm 161293 173795 
75 wpm 161294 163504 
100 wpm 161295 163505 


Install the 159287 isolator on the motor pinion. 
Place the pinion on the motor shaft so that the 
isolator is away from the motor. Secure the 
pinion tothe motor shaft with two 161301 posts. 
Remove the two 151631 screws and two 2191 
lockwashers from the intermediate gear assem- 
bly. Mount the driven gear on the intermediate 
gear assembly and secure it with thetwo 151631 
screws and two 2191 lockwashers. Adjust the 
gear mesh so that there is between 0.004 inch 
and 0.008 inch backlash between the motor pin- 
ion and the driven gear. To adjust gear mesh 
loosen the four screws which mount the inter- 
mediate gear assembly to the base plate. Po- 
sition the gear assembly to meet the require- 
ments. Re-tighten mounting screws. Connect 
power leads of the motor to terminals 1 and 2 
of the motor terminal block as shown on asso- 
ciated wiring diagrams. 


NOTE 


Before installing typing unit on base, untie copy 
display rack from printer front plate assembly. 
Loosen the paper display rack clamp screws. 
Rotate rack to approximately a vertical posi- 
tion and tighten clamp screws. 


(3) Mount the typing unit on the base as- 
sembly, being sure the locating studs on the 
base are through the locating holes in the front 
legs of the typing unit. Rotate the motor hand 
wheel toinsure the typing unit and intermediate 
gears are meshed. Secure the typing unit to the 
base plate assembly by four 25123 screws, four 
2449 lockwashers and four 2864 flat washers. 
Adjust the gear mesh between the typing unit 
and intermediate gear shaft assembly so that 
there is barely perceptible backlash between the 
driven gear of the typing unit and the driving 
gear of the intermediate gear assembly. To 
adjust, loosen the clamp screw in the front of 
the intermediate gear. Adjust gear mesh by 
raising or lowering intermediate gear shaft as- 
sembly by means of the adjusting screw. Re- 
tighten clamp screw. Check motor gear mesh 
adjustment. Loosen the five screws which 
mount the paper winder assembly. Center the 
paper winder reel behind the typing unit supply 
reel. Tighten the mounting screws. 
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NOTE 


On the upper typing unit, itmay be necessary to 
readjust the vertical position of the copy dis- 
play set of parts to obtain the correct clearance 
to the top fixed cover. 


The preliminary adjustment is made with 
the top set of slides in their closed position, 
loosen the eight mounting screws for the slides. 
Position the closed slides to the forward-most 
position in their mounting slots. Loosen the 
two screws and two nuts which mount the copy 
display assembly tothe typing unit side frames. 
Position the copy display assembly to its upper - 
most position. The final adjustment of the copy 
display assembly of the top typing unit to the top 
fixed panel so there is a clearance of approx- 
imately 1/16 inch between the top roller of the 
copy display assembly and the return of the top 
fixed panel. Adjust by positioning the closed 
slides toward the rear and the copy display as- 
sembly down as needed; however, be sure there 
is aclearance of at least 0.030 inch between the 
leading edge of the paper fingers of the copy 
display assembly and the ribbon guides of the 
type box on the typing unit when the type box is 
in its uppermost position. Tighten all mounting 
screws and nuts. 


(4) To install the keyboard it will be nec- 
essary to install the 179294 brackets on the 
179293 Keyboard Panel using four 151631 
screws, four 7002 flat washers, four 2191 lock- 
washers and the two 179304 nut plates. Leave 
screws friction tight. 


(a) Remove the outer two screws which 
mount the rubber keyboard seal. Mount the 
179293 Keyboard Panel and brackets on the 
keyboard using two 80342 shoulder screws, two 
2669 lockwashers and two 84579 flat washers. 
Leave screws friction tight. 


_ (b) ‘Mount the 179298 Mounting Bracket 
on the left side of the keyboard so that the lead- 
ing edge of the bracket is inside the returns of 
the keyboard panel using two 179303 screws, 
two 2449 lockwashers, two 2846 flat washers, 
and two 3598 nuts. Leave screws friction tight. 


(c) Mount the 179297 Mounting Bracket 
on the right side of the keyboard so that the 
leading edge of the bracket is inside the returns 
of the keyboard panel using two 179303 screws, 
two 2449 lockwashers, two 2846 flat washers 
and two 3595 nuts. Tighten these screws. 


(d) Mount paper winder assembly onthe 
179297 and 179298 Mounting Brackets behind the 
keyboard, using four 153442 screws, six 111516 
flat washers, four 45815 lockwashers and four 
125231 nuts. 
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(e) Mount the keyboard and paper winder 
on the lower set of slides. Position the left 
mounting bracket so that the slide does not bind 
when it is pulled out or pushed in. Tighten the 
mounting screws on the left side. 


(f) Refer to the adjustment section for 
adjustments of the keyboard panel and bottom 
cover. 


(g) Install the LMU3 Motor Unit on the 
keyboard. Secure the motor unit to the base 
using four 151678 screws and four 2449 lock- 
washers. 


(h) Mount the typing unit using four 
151678 screws and four 2449 lockwashers. 


(5) To bolt cabinet to the floor, remove 
mounting panel and plate floor. Bolt cabinet 
to the floor (customer is to supply mounting 
hardware), replace floor in cabinet and replace 
mounting panel. 


CAUTION 
This cabinet must be bolted on a level floor. 
(a) Remove shipping bolts which tie 
inner frame to outer shell. 


(b) Refer to adjustment section for as- 
sociated adjustments. 
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Figure 3-1. Keyboard Keys 
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SECTION 3 
OPERATOR'S SEC TION 


3-1. INTRODUCTION 


The Model 28 Teletypewriter Sets are de- 
signed to serve as complete, self-contained 
receiving centers, or as receiving and origi- 
nating centers for use in electrically exchang- 
ing intelligence between two or more points. 


a. The Automatic Send-Receive (ASR) Sets, 
floor model or rack mounted Send-Receive 
(KSR) Sets and Multiple Keyboard Send-Receive 
(KSR) and Receive Only (RO) Sets provide 
means for receiving typewritten page messages 
and manually originating messages between two 
or more stations whichare similarly equipped, 
and connected by a telegraph or radio channel. 
The ASR Set, in addition, provides facilities 
for automatic transmission at maximum avail- 
able line speed through a transmitter distribu- 
tor, and manual preparation of fully perforated, 
typed tape either at line speed using the LP 
Typing Unit as a monitor, or at an unmonitored 
off-line maximum speed of up to 106 words per 
minute A keyboard selector switch determines 
the mode ofoperation, In addition to these func- 
tions, the ASR Set utilizes an auxiliary typing 
reperforator torecord incoming standardcom- 
munications symbols in theform of perforated, 
typed tape, independent ofeither on-line or off- 
line functions of the keyboard, typing unit, key- 
board typing reperforator, or transmitter dis- 
tributor The ASR keyboard typing reperforator 
canalsoreceive andrecordincoming messages 
in the form of perforated, typedtape, independ- 
ent of the other components of the set, with 
appropriate wiring of its selector magnet. 


b. The keyboards of the ASR and KSR Sets 
are similar tothat of aconventional typewriter, 
the teletypewriter keyboard, however, having 
only three rows of conventional keys. A fourth 
row of keys (red) and several of the standard 
keys (green) are intended for non-typing func- 
tions (see figure 3-1) either in on-line or off- 
line service. The left hand key in the upper 
row (LOC LF)is anexample of a key for a non- 
typing function (line feed) used only to operate 
local equipment (off-line). The left hand key in 
the bottom row (FIGS) is an example of a stand- 
ard key intended for a non-typing function 
(shift to figures or upper case characters) used 
to operate all equipment on the signal line, in- 
cluding local equipment (on-line). 


c. The teletypewriter is arranged for opera- 
tion on five level start-stop permutation code 
signals electrically transmitted at 75 or 45.5 
Baud (see figure 4-1). Conversion from one 
speed to another requires gearing changes. 
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d. The platen is held stationary, except for 
rotation for paper feeding, while the type box 
carriage and printing carriage advance from 
left to right during the typing process (See fig- 
ure 3-2.). Non-typing functions such as the 
return of the carriage for starting a new line, 
the case shifting operations, and line feed are 
performed automatically as a result of signals 
that originate either at a distant station or at 
the local keyboard. The keyboard must be oper- 
ated with a uniform rhythm in order to prevent 
omission errors in the copy dueto speed in ex- 
cess of that for which the machine is adjusted. 


e. In addition to being used for preparation 
of page printed copy, the keyboard, on the ASR 
Set only, is also used to operate the keyboard 
typing reperforator in order to prepare fully 
perforated typed tape. The tape is prepared by 
mechanical linkage between the keyboard and a 
keyboard typing reperforator when the selector 
switch (figure 3-3) is in the (T) mode of opera- 
tion. Typing is done by a printing hammer 
which impresses tape and inked ribbon against 
a selected character on acylindrical type wheel 
embossed with standard communications sym - 
bols comparable to those in the type box car - 
riage. The printed character occurs six units 
after the point at which the five - level code for 
the character is punched into the tape by the 
perforator. Speeds in excess of the maximum 
line speed are possible for tape preparation 
only in the tape (T) mode of operation of the 
keyboard, but a uniform rhythm is required at 
any speed to minimize operator induced error 
in tape perforation. The perforated tape, when 
fed through the transmitter distributor, will 
initiate a line signal identical to any signals 
stored in the tape, for transmission in full or 
in part at any time after tape preparation. 


f. The Receive Only (RO) Set is similar to 
the KSR Set, except that parts required for 
transmitting messages are not provided. Type- 
written page messages, therefore, can only be 
received. In contrast to the number of func - 
tions that can be performed by a sending and 
receivingteletypewriter, only two off-line func- 
tions can be performed by an RO Set. These 
non-typing functions (Carriage Return and Line 
Feed) are provided so that they can be operated 
locally when required. 


3-2. AUTOMATIC SEND-RECEIVE (ASR) SET 
OPERATION 


a. ON-LINE FUNCTIONS 


(1) GENERAL - Turning the main power 
switch, at the right of the keyboard, to its up- 
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Figure 3-2. Typing Unit Paper and Ribbon Mechanisms 


per position, ''ON," fully conditions the tele - 
typewriter for on-line service in one of the 
three modes of operation determined by the 
selector switch at the left of the keyboard. In 
the keyboard (K) mode of operation, service of 
the basic equipment is confined to sending or 
receiving messages through the keyboard and 
typing unit, with transmission monitored by the 
typing unit. In the keyboard-tape (K-T) mode, 
in addition to on-line service through the key- 
board and typing unit, the transmitter distribu- 
tor can initiate transmission signals monitored 
by the typing unit when the SEND key on the 
keyboard is depressed. Tape preparation in 
this mode of operation is an on-line function 
with simultaneous transmission of the message. 
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In the tape (T) mode, on-line service is limited 
to transmission through the transmitter distrib- 
utor, monitored by the typing unit. Tape prep- 
aration is an off -line function (see paragraph 
3-2b). Tape preparation in the auxiliary typing 
reperforator, however, is an on-line operation 
(See paragraph 3-2a(3). 


(2) KEYBOARD, TYPING UNIT, AND 
TRANSMITTER DISTRIBUTOR - The on-line 
functions operable through the basic teletype - 
writer equipment are initiated by operation of 
the keyboard, by transmitter distributor gen - 
eration of a signal from coded information 
stored ina perforated tape, or from a signal 
received from a distant station. 


ORIGINAL 


LEFT DOME DOOR 


LEFT FRONT 


AUXILIARY 
POWER SWITCH 


TAPE 
FEED-OUT 
SWITCH 


CENTER DOME DOOR 


DOME DOOR / a 


Paragraph 
3-2a(2)(d) 


LAMP, SWITCH 


RIGHT DOME DOOR 


FRONT DOME DOOR 


SELECTOR SWITCH 


TRANSMITTER DISTRIBUTOR 


COPY HOLDER 


END~OF~=LINE 
INDICATOR 


CHARACTER 
COUNTER 


MAIN POWER 
SWITCH 


Figure 3-3. Automatic Send-Receive Set (Dome Doors Opened) 


(a) SPACE BAR - The space bar, lo- 
cated across the front of the keyboard below 
the bottom row of keys, is used to initiate the 
electrical signal for subsequent mechanical 
allowance for a space (as between words) in the 
page -printed message, or aspace symbol on 
tape. 


(b) CARRIAGE RETURN - The carriage 
return (CAR RET) key is used to initiate the 
signal for the return of both the type box car - 
riage and the printing carriage to the left. Fol- 
lowed with the line feed signal to the typing 
unit, these functions condition the typing unit 
for the start of anew line ona page - printed 
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message, or imprint carriage return and line 
feed symbols on tape. 


(c) LINE FEED - The LINE FEED key 
is depressed to initiate the signal for advancing 
copy paper upward one or two lines, depending 
on the adjustment of the typing unit receiving 
the signal. 


(d) FIGURES - The FIGS key isused to 
condition equipment on the line for printing 
characters indicated on the upper part of the 
keytops, figures, punctuation marks, or other 
upper case symbols. 
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(e) LETTERS - The LTRS key is used 
to condition equipment on the line for printing 
characters indicated on the lower part of the 
keytops. 


(f) REPEAT - The REPT key, when 
pressed simultaneously with any other charac- 
ter key or on-line function key will permit 
repetition of the signal initiated originally as 
long as the REPT key is depressed. 


(g) SEQUENTIAL SWITCHING - The 
ASR and KSR Sets are equipped for sequential 
switching for controlling optional auxiliary 
features in response to signal line impulses. 
The feature is a part of the function box of the 
typing unit. The signals necessary to initiate 
the sequence switching are: 
LF. LF. NNNN 
ZYH 
ZYI 
ZYE 
XCRITIC 
ZRJI 
ZEM 


ZCZC 


[Oo [a 1 Jon | Joo 19 |e 


The effect of the sequence switching on tele - 
typewriter components depends on the optional 
wiring of the function box switches, or the 
switches can be wired to external auxiliary 
equipment and have no effect on teletypewriter 
components whatsoever. 


(3) AUXILIARY TYPING REPERFORA - 
TOR - No additional on-line functions are avail- 
able in teletypewriters equipped with auxiliary 
typing reperforator equipment. Incoming func- 
tions are recognizable as special function sym- 
bols on the perforated, typed tape. 


b. OFF-LINE FUNCTIONS 


(1) When in the keyboard-tape or tape (K- 
T or T) modes of operation, operation of the 
keyboard will result in off -line preparation of 
fully perforated, typed tape suitable for subse- 
quent transmission. In the K-T mode off-line 
preparation of tape is performed simultaneously 
with on-line signal transmission. Transmitted 
function signals are recognizable as special 
function symbols on the tape. 


(2) When it is desirable to apply certain 
functions to the local equipment only, without 
affecting distant stations on the signal circuit, 
the operator may utilize special local function 
(red) keys in the top row of the keyboard. 
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(a) LOCAL LINE FEED - Depressing 
the LOC LF key will feed copy paper through 
the typing unit continuously at a rate approxi - 
mately three times as fast as on-line function 
line feeding as long as the key is held down. 


(b) LOCAL CARRIAGE RETURN - The 
LOC CR key is used to return the type box and 
printing carriages to the left hand position. 


(c) RECEIVE - A keyboard locking func- 
tion operated by the REC key conditions the 
local keyboard for receiving only when in the 
keyboard or keyboard-tape (K or K-T) modes 
of operation. 


(da) SEND - A keyboard unlocking func- 
tion operated by the SEND key conditions the 
local keyboard for transmissionin the keyboard 
or keyboard - tape (K or K-T) modes of opera - 
tion. 


(e) TAPE BACKSPACE - Depressing 
the TAPE B. SP. keylever directly activates a 
switch which controls the backspace function. 


c. CHARACTERS PER LINE - The margin 
indicator lamp located at the right of the cabi - 
net dome is illuminated six characters before 
the end of a page-printed lineor six characters 
before the counted end - of - line position in the 
tape (T) mode of operation. Care should be 
taken to avoid overtyping the last character. 


CAUTION 


The left and right margins of teletypewriters 
are adjusted as directed in Section 5. The op- 
erator should not attempt to make these ad - 
justments. 


d. PAPER, RIBBON, AND TAPE 


(1) TYPING UNIT COPY PAPER - Both 
standard copy paper and multi- copy paper can 
be used in the typing unit. Paper is available 
in 5-inch diameter rolls, 8 1/2 inches wide. 
To replace the paper, open both of the right 
cabinet dome doors (see figure 3-3) and remove 
the empty paper spindle. Pull off the remova- 
ble paper spindle flange, discard the cardboard 
tube, and replace with a fresh roll of paper. 
Replace the flangeand remount the paper spin- 
dle so that the paper unwinds from the bottom. 
Feed the paper under the right and left guide 
shafts behind the paper straightener and over 
the paper straightener shaft. Fold the end of 
the paper to square it off. With the paper re - 
lease lever toward the rear, feed paper around 
the platen (see figures 3 -2 and 3 - 4), and then 
restore the paper release lever to its forward 
position. Depress the platen handwheel and 
continue to feed the paper upward. Do not dis- 
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Figure 3-4. Path of Paper in Typing Unit 


turb the ribbon. 


Make certain that the paper 
passes under the paper fingers, which may be 
raised temporarily to facilitate the operation. 
Momentary operation of thepaper release lever 
may benecessary when finally straightening the 
paper. Close the dome door with the paper out- 
side its front edge. Close the front dome door. 


(2) RIBBON - Three typewriter ribbons 
are required for each ASR Set; one for the typ- 
ing unit, one for the keyboard typing reperfo- 
rator, andone for the auxiliary typing reper - 
forator. The ribbons are interchangeable. In- 
stallation procedures are identical for the typ- 
ing reperforators, and similar in principle for 
the typing unit. Ribbon is threaded from a 
fresh ribbon spool around a ribbon roller, 
through a ribbon reverse lever, through a rib- 
bon guide to pass between the type face and the 
paper or tape, through a second reverse lever, 
and around a roller to an empty ribbon spool. 


(a) TYPING UNIT RIBBON - Open the 
right cabinet dome doors for access to the two 
shafts which mount the ribbon spools in a hori- 
zontal position on each side of the typer. Raise 
the ribbon spool toggles (figure 3-2) and re- 
move theold ribbon, retaining one empty spool. 
Engage the hook that is on the end of the new 
ribbon in the hub of the empty spool. Wind a 
few turns of the ribbon onto the empty spool to 
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make sure that the reversing eyelet has been 
wound upon the spool. Place the spools on the 
ribbon spool shafts in such a manner that the 
ribbon feeds from the rear of each spool with - 
out twisting (see figure 3-5). Turn each spool 
shaft slightly until the driving pins on the spool 
shafts engage the holes in the spools. Thread 
the ribbon forward around both ribbon rollers, 
through the slots in the ribbon reverse levers, 
and through the ribbon guide on the type box 
carriage. Make certain that the ribbon remains 
in the guide slots and that both reversing eye - 
lets are between the ribbon spools and the re - 
verse levers. Roll up any slack in the ribbon. 


(bo) TYPING REPERFORATOR RIB - 
BONS - Procedure for installing the keyboard 
typing reperforator or auxiliary typing reper - 
forator ribbon is the same. Open the cabinet 
dome door required for access to the compo - 
nent. The ribbons are mounted in a vertical 
position at the top of each reperforator. Open 
the ribbon spool toggles. Thread a new ribbon 
to an empty spool (see paragraph 3 -2d(2)(a) ), 
and insert the spools on the shafts (see figure 
3-6). The path of the ribbon is down to the left 
off the top of the right spool, under the right 
roller, to the left through pins on a rear re - 
versing arm, through the ribbon guide under 
the typewheel, up through pins on a front re- 
versing arm, over a left roller, and down to 
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Figure 3-5. Path of Ribbon in Typing Unit 


tape warning device is utilized to warn the at - 
tendant when the tape supply for the auxiliary 


the right on the bottom of the left spool. Make 
typing reperforator is down to the last 1/2 to 


certain that the ribbon remains in the guide 

slots and that both reversing eyelets are be - 

tween the ribbon spools and the reverse levers. 1/4 inch on the tape reel. A tape-out switch 

Roll up any slack in the ribbon on the spool on and a tight- tape switch are wired in series on 

which ribbon is being wound. the transmitter distributor to stop transmission 
automatically when the tape requires operator 


(3) TAPE - An 8-inch roll of standard attention. The teletypewriter should be visual- 
11/16 - inch perforator tape is required for the ly inspected by opening the center dome door 
typing reperforators. Signal coded perforated of the cabinet to determine the amount of avail- oy 
five - level tape, 11/16 - inch wide, is required able tape prior to operation in the K-T or T ) 
for transmitter distributor operation. A low modes. 
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NOTE 


The chad container should be emptied regularly. 
Failure to do so can result in chad backing up 
in the chutes and fouling the punch mechanism. 


(a) KEYBOARD TYPING REPERFORA- 
TOR TAPE - Set the keyboard selector switch 
to the T mode of operation. Open the center 
dome door of the cabinet and insert a fresh roll 
of tape on the tape reel, positioning the reel in 
the tape container so that the tape feeds from 
the front of the container and off the bottom 
of the reel. Open the left front cabinet door 
and thread the tape over the tape roller (figure 
3-7) and into the tape chute on the punch, mech- 
anism. Turn the main power switch at the 
right of the keyboard upward to "ON" position, 
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and depress the REPT key and any character 
for automatic feeding. While this operation is 
taking place, push the tape downward firmly 
through the tape chute until the tape feed wheel 
and die wheel engage the tape and the desired 
length of tape has emerged from the punch at 
the left side of the keyboard typing reperfora- 
tor. The tape may also be advanced manually 
by turning the knurled thumb screw (figure 3-7) 
located on the front end of the tape feed shaft 
and rotating the shaft in acounterclockwise di- 
rection. / 


(b) AUXILIARY TYPING REPERFORA- 
TOR TAPE - Open the left dome door on the 
cabinet and insert a fresh roll of tape on the 
tape reel, positioning the reel in the tape con - 
tainer at the far left of the cabinet so that the 
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Figure 3-8. Path of Tape in Auxiliary Typing Reperforator 


tape feeds from the rear of the container and 
off the bottom of the reel. The position of the 
tape lever on the tape out switch assembly 
should be toward the rear of the cabinet and 
under the roll of tape. Feed the tape over the 
tape roller at the rear of the tape container 
(figure 3-8), to the right and over the roller 
mounted on the auxiliary typing reperforator, 
and into the tape chute. Slide the tape into the 
tape chute and rotate the knurled tape feed 
wheel thumb screw, at the right of the punch 
unit, counterclockwise until the tape has e- 
merged from the punch and through the tape 
chute. 


(c) TRANSMITTER DISTRIBUTOR - 
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Any five-level tape 11/16 inch wideand 10-hole 
per inch feed, chadless or fully perforated, 
typed or blank, can be fed into the transmitter 
distributor. The tape may be fed directly from 
the keyboard typing reperforator, when maxi - 
mum speed typing of a message immediately 
prior to transmission is desired, or when the 
operator wishes to type a message during the 
interval that a distant station signal is being 
received. The transmission tape may be a roll 
of previously perforated stored messages, in 
which case, the inner end of the tape rolled as 
it comes out of the punch goes into the trans - 
mitter distributor first. Tape winders and 
reels for storage of tape under the cabinet shelf 
are available as accessory equipment but are 
not furnished with the teletypewriter. 
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1. Make certain that the transmit- 
ter switch (figure 3-9) is in the "OFF" position. 
Depress the red button toraise the spring load- 
ed tape lid. Place the tape feed perforations on 
the teeth of the tape feed wheel with the first 
code to be transmitted directly over the sensing 
pins. Two code perforations appear above and 
three below the tape feed perforations. When 
the tape is placed in the transmitter, the two 
code perforations should be toward the back of 
the transmitter. Hold the tape down flat and 
close the tape lid. The tape feed will be re - 
sponsive to the transmitter distributor switch 
(green) only when the keyboard selector switch 
is in T mode or K-T mode with the SEND key 
depressed. In either of these modes of opera- 
tion, a leader of tape with feed holes perforated 
can be fed into transmitting position manually 
by raising the switch to its upper, free wheel - 
ing, position. 


2. To interrupt transmission of a 
message to insert an addition, correction, or 
new message, raise thetransmitter distributor 
switch to its intermediate position to stop 
transmission and tape feed. Note the exact 
position of the tape with reference to the index 
line scored in the tape guides. Release the 
tape lid. Remove the tape, close tape lid, 
raise the switch to its proper free wheeling 
position, and insert the new tape. When the 
inserted addition, correction, or change has 
been transmitted, replace the original tape 
either at the point at which it was removed or 
at the desired point following a deletion. 


e. MULTIPLE COPIES - Where the typing 
unit is operated to produce multiple copies, the 
printing hammer blow should not be heavier 
than required to produce satisfactory copies. 
Move the printirg spring adjusting bracket 
(figure 3-2) tonotch "1" for printing one to 
three copies, with paper of usual weight, to 
notch "2" for four or five copies and to notch 
"3" for six or more copies. 
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f. STARTING PROCEDURE 


(1) CONTROLS AND INDICATORS - Check 
external power and signal line sources to be 
sure Switches, fuses, and connectors are sup- 
plying the electrical requirements of the cabi - 
net. Check the external ground. 


(a) MAIN POWER SWITCH (See figure 
3 -3) - The switch at the right of the keyboard 
on the front of the cabinet controls all ac elec- 
trical service to the equipment. The switch 
knob points to the right. In down position, the 
power is "OFF.'' Switch the knob to its upper, 
"ON", position. The keyboard motor and me - 
chanical features of all basic components, ex - 
cepting auxiliary equipment, should operate. 
Depending on the position of the cabinet lamp 
Switch, copy lamps should illuminate (see par- 
agraph 3-2f(1)(d) ). If the equipment fails to 
operate, check the main power fuse in the elec- 
trical service assembly, the connections of 
cables from the electrical service assembly to 
the cabinet terminal board, the position of the 
cabinet lamp switch, and the lamp bulbs in their 
sockets. 


(b) SELECTOR SWITCH (See figure 3 - 
3) - A three position selector switch located to 
the left of the keyboard adapts the equipment 
for separate or simultaneous operation of the 
keyboard, typing unit, keyboard typing reper - 
forator, or transmitter distributor. The point- 
er on the switch faces upward. Move to the 
left position for keyboard (K) mode of operation, 
to the center position for keyboard - tape (K-T) 
mode of operation, or to the right for tape (T) 
mode. 


(c) TRANSMITTER DISTRIBUTOR 
SWITCH (See figure 3-9) - The green switch at 
the rear of the right side of the transmitter 
distributor is a three position switch operable 
only when the selector switch (paragraph 3-2- 
{(2)(a) ) is in the T or K-T position, and in 
these two positions when the keyboard SEND 
key has been depressed. Under these condi- 
tions, move the transmitter distributor switch 
to the right to "ON" position for automatic 
transmission, or to the left to''FREE" position, 
to advance or back up tape rapidly through the 
tape guide, without transmission. The center 
position is "OFF." 


(d) CABINET LAMP SWITCH (See fig - 
ure 3-3) -A three position switch located under 
the cabinet dome at the left of the right dome 
door controls the circuits to the illumination 
supplied for copy paper and keyboard typing re- 
perforator tape. Inthe rear position, 'NOR - 
MAL ON," the main power switch controls 
cabinet illumination. In the forward position, 
"MAINTENANCE ON," cabinet lamps remain 
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on when the main power control switch is in 
"OFF" position. In the center position, "OFF," 
cabinet lamps willnot light even when the equip- 
ment is operating. 


(e) MARGIN OR END-OF-LINE LAMP 
(See figure 3-3) - A red plastic indicator on the 
right side of the cabinet dome is illuminated by 
the margin indicator (also identifiable in tape 
(T) mode of operation as end-of-line indicator) 
lamp. Automatically illuminated onsignal from 
either the typing unit or the keyboard, depend- 
ing on the mode of operation, the indicator 
warns the operator to depress the CAR RET 
key within approximately six characters. This 
will automatically extinguish the lamp. 


NOTE 


A plastic signal button similar to the margin 
indicator is located in the center of the cabinet 
dome. This is available for local application 
and is not wired for operation in the teletype - 
writer equipment furnished. 


(f) CHARACTER COUNTER (See figure 
3-3) - A mechanical indicator located immedi- 
ately above the right side of the keyboard ad - 
vises the operator of the number of characters 
typed on the perforated tape prepared in the 
keyboard typing reperforator when the equip - 
ment is in the tape (T) mode of operation. The 
counter is not operative in the keyboard - tape 
(K-~T) mode, but the operator can use the mon- 
itored page printed copy asa position indicator 
under those circumstances. The counter indi- 
cator moves from left to right across a scale 
beginning at zero characters. The scale is 
graduated in single character units, with every 
tenth character numbered. The character 
counter automatically illuminates the end - of - 
line indicator lamp (paragraph 3 -2f(1)(e) ) in 
the tape (T) mode of operation. The counter 
indicator resets to zero position automatically 
when the CAR RET key is depressed. 


(g) AUXILIARY CONTROLS AND IN- 
DICATORS (See figure 3-3) ~- The ASR Set is 
equipped with auxiliary equipment controlled 
by a switch reached by raising the left dome 
door. These controls operate independently of 
those supplied for the basic teletypewriter 
equipment, 


1. AUXILIARY POWER SWITCH - 
The toggle Switch for the auxiliary typing re - 
perforator controls all ac electrical service to 
the auxiliary equipment independent of the main 
power switch for the teletypewriter. It is a 
two position switch. Move the toggle to its 
right ''ON" position, and the auxiliary motor 
should operate. If it fails to operate, check 
the auxiliary power fuseon the auxiliary typing 
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reperforator base, and check the connection of 
the cable from the cabinet terminal board tothe 
typingreperforator baseterminal board brack- 
et. 


2. TAPE FEED-OUT SWITCH -A 
push button switch is utilized to control cir - 
cuits fornoninterfering letters tape feed-out in 
the auxiliary typing reperforator. The push 
button is located on the control panel above the 
transmitterdistributor. Depressing this switch 
initiates automatic feed-out of a pre-set length 
of tape. If asignal line message is received 
when the switch is depressed or while the tape 
feed -out cycle is in operation, the tape feed - 
out willstop in favor of thesignal line message, 
which will be recorded in the tape without er - 
ror. The tape feed -out mechanism resets to 
its normal unoperated condition. 


3. LOW TAPE ALARM -A warning 
device is activated by the low tape switch on 
the tape container attached to the auxiliary 
typing reperforator base. No alarm is fur- 
nished with the equipment, the choice of alarm 
(visual or audible) being left to the user. 


NOTE 


Move the main power switch (paragraph 3 - 2f - 
(1) (a) ) to "ON" position to operate any tele- 
typewriter component except the auxiliary 
equipment. 


(2) KEYBOARD - The keyboard is opera - 
ble in any mode of operation established by the 
selector switch, except that the REC key mech- 
anism, when depressed locally or when acti - 
vated by line signal received through the typing 
unit will electrically shunt the keyboard by 
closing a pair of contacts. Depressing the 
SEND key removes this shunt by opening the 
contacts. Manual operation of the keys sets up 
mechanical or electrical requirements for all 
keyboard functions, depending on the mode of 
operation. Anautomatic keylever locking mech- 
anism prevents simultaneous depression of two 
keys. With practice, operators will develop a 
uniform, rhythmic operation of the keys. 


(a) SELECTOR SWITCH (See figure 3 - 
3) - The three position selector switch mounted 
in thecenter of the cabinet front panel operates 
electrical and mechanical features which deter- 
mine the mode of operation of the various com- 
ponents of the teletypewriter. From left to 
right, turned clockwise, the switch establishes 
the keyboard (K), keyboard-tape (K-T) or tape 
(T) mode of operation. The keyboard typing 
reperforator, typing unit, and the transmitter 
distributor, as well as the keyboard, are con- 
trolled in on-line and off-line functions as de- 
scribed in paragraphs 3-2a and 3-2b. 
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(b) KEYBOARD (K) MODE - To trans - 
mit amessage, an external clocking pulse must 
be received and lock out of all other keyboards 
in the signal circuit achieved. When any green 
key on the keyboard is depressed, conditioning 
contacts are closed setting up the teletypewriter 
to receive the synchronizing pulse. The usual 
procedure in transmitting is to depress the 
SEND key to unlock the local keyboard. De- 
press CR, LF and either the FIGS or LTRS 
key, depending on the first character of the 
message to be transmitted. Type the message 
as ona Standard typewriter, keeping in mind 
that letters or figures character signals will be 
transmitted continuously whenselected until the 
opposite function key is depressed. Typing 
speed may not exceed the gear set speed of the 
equipment, 65, or 106 w. p. m. (45.5 or 75 
Baud). The keyboard typing reperforator is 
mechanically isolated from the keyboard in this 
mode of operation, and the character counter 
mechanism will not function. The transmitter 
distributor circuits are also inoperable. 


(c) KEYBOARD - TAPE (K-T) MODE - 
Keyboard operation in the K - T mode is as de- 
scribed in paragraph 3-2f(2)(b), except that 
typed, perforated tape is simultaneously pre - 
pared through electrical connection of the key- 
board typing reperforator selector coils to the 
keyboard signal generator. The character 
counter will not operate in K-T position (see 
paragraph3-2f(1)(f) ). The transmitter distrib- 

utor can be operated (see paragraph 3-2 f (5) ). 


(d) TAPE (T) MODE - Keyboard opera- 
tion inthe T mode is mechanically linked to the 
keyboard typing reperforator. When the REC 
key is down, the signal line current is shunted 
around the signal generator so that keyboard 
transmission does not occur. The typing unit 
is inoperative (except for- incoming signals) 
while typed, fully perforated tape is being pre- 
pared. Since tape preparation is by direct me- 
chanical linkage, typing may be at speeds up to 
106 w.p.m. The keyboard typing reperforator 
will notbe interrupted by incoming signals. The 
SEND key must be depressed during tape prep- 
aration to condition the transmitter distributor 
control circuit. 


(3) TYPING UNIT - Operation is entirely 
automatic, dependent upon selector unit re- 
sponse to signal line impulses, either locally 
generated in the keyboard or transmitter dis- 
tributor or generated at a distant station. The 
page printed copy paper supply may be con- 
trolled on the local typing unit without affecting 
the signal line by depressing the LOC LF or 
LOC CR keys on the keyboard. 


(4) KEYBOARD TYPING REPERFORA - 
TOR - Operation of the typing reperforator is 
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mechanically controlled through the keyboard 
in T mode of operation. The component is 
mechanically isolated from the keyboard in the 
K and K-T modes of operation. In the K-T 
mode, the keyboard typing reperforator will 
operate simultaneously with keyboard signal 
line transmission. In the (T) mode its opera- 
tion is independent of the signal line. To ad- 
vance tape through the punch block, simultane- 
ously depress the LTRS key and the REPT key 
on the keyboard until the desired tape length 
has been fed out. 


(5) TRANSMITTER DISTRIBUTOR - Be- 
cause of a tape -out pin under the tape guide 
plate, the transmitter distributor will operate 
only after tape has been inserted properly. [f 
anything prevents tape from feeding freely 
through the tape guide, a tight-tape feature dis- 
ables the transmitter distributor control cir- 
cuit. 


(a) TAPE (T) MODE - Move the trans- 
mitter distributor start-stop (green) switch to 
the left for freewheeling advance of tape through 
the tape guide. When the message desired for 
transmission has been fed up to, but not through, 
the tape guide, move the switch to the right 
position to transmit automatically. Transmis- 
sion will be monitored on the local typing unit. 
Move the switch to its center position to stop 
transmission. 


(b) KEYBOARD-TAPE (K-T) MODE - 
Operation is the same as in the tape (T) mode, 
except that the keyboard is available to supple- 
ment the taped message transmission and pre- 
pare additional tape when the transmitter dis - 
tributor main switch is "OFF". 


(c) KEYBOARD (K) MODE - The trans- 
mitter distributor is electrically isolated inthis 
mode and is inoperative. Items (a), (b) and (c) 
above assume the normal method of operation. 


(6) AUXILIARY TYPING REPERFO- 
RATOR - Turn the power switch of the auxiliary 
typing reperforator and the main power switch 
to the "ON" position to operate the auxiliary 
typing reperforator. Operation is automatic, 
depending uponselector unit response to signal 
line impulses from a distant station. A pre- 
determined length of letters perforated tape 
may be fed out at any time when no incoming 
signal is present, by pushing the TAPE FEED- 
OUT button which is located on the control panel 
of the cabinet dome. Automatic tape feed - out 
will stop if a line signal is received during the 
feed-out operation cycle. 


g. MOTOR SPEED SETTING - Motor speed 


requires attention only when a governed motor 
is used. Notify authorized maintenance per - 
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sonnel if adjustment is required. Motor speed 
adjustment procedures are described inSection 
5. As an aid in checking the speed of the key - 
board motor, hold the repeat key and a char - 
acter key simultaneously operated. 65 char - 
acters should be typed in 10 seconds at 45.5 
Baud, and 53 characters in 5 seconds at 75 
Baud. 


h. ORIENTATION RANGE - In order to use 
the receiving margin of the typing unit or typ - 
ing reperforators selector mechanisms to best 
advantage, the starting position of the selector 
cam-clutch must be located at the most favor - 
able angle. This is accomplished by position- 
ing the selector clutch stop arm with the range 
finder knob. The adjustment will be made by 
authorized maintenance personnel following 
procedures outlined in Section 5. 


i. SUMMARY OF OPERATION 


(1) Move the power switch at the right of 
the keyboard to "ON" (up) position. Allow 
several seconds to elapse in order for the mo- 
tor to attain running speed and for the rectifier 
to deliver current. 


(2) Rotate the selector switch knob (figure 
3-3) at the left of the keyboard to the left, cen- 
ter or right positions for keyboard (K), key - 
board-tape (K-T), or tape (T) mode of opera - 
tion. 


(3) Press the SEND key tounlock the local 
keyboard or to energize the transmitter distrib- 
utor circuit. Send message after receiving 
the external synchronizing pulse as follows. 


(4) Press the CAR RET and LF key to 
bring the carriages on all machines on the cir- 
cuit to the beginning of a new line. 


(5) For tape transmission, turn the trans- 
mitter distributor switch to ''ON" position. 


(6) For receipt of messages on the auxil - 
iary typing reperforator, turn the auxiliary 
power switch to "ON" position. 


(7) For sequence switching, operate the 
required keylevers (see paragraph 3-2a(2)(h) ) 
in consecutive order to open the "normelly 


closed" switches on the function box. Equip- 
ment affected by the sequential switching func- 
tion is optional. 


(8) To shut down the equipment, turn the 
auxiliary power switch and the main power 
switch to the "OFF" positions. 


j. OVERLOAD CUTOUT - Synchronous Mo- 
tor LMU12 and LMU3 are equipped with thermal 
circuit breakers to protect the motors against 
excessively high temperature which might de - 
velop in case of aprolonged overload that would 
be insufficient to stall the motors and blow the 
protecting fuses. Once operated, these cutout 
devices must be reset manually by pressing a 
reset button (figure 4-96) on the motor plate at 
the rear of the motor before the equipment can 
be restarted. Allow the motor to cool at least 
5 minutes before manually depressing the red 
button. 


CAUTION 


If the motor stops and does not restart in re - 
sponse to regularly operated controls, check 
the fuse on the electrical service assembly or 
on the auxiliary typing reperforator base. If 
the fuse has not blown, check the motor for ex- 
cessive temperature. Where excessive tem - 
perature is indicated, rotate the motor by hand 
to determine whether any abnormal mechanical 
condition is present. If the load appears nor - 
mal, leave the cabinet dome raised and permit 
the temperature to drop before resetting the 
cutout feature. If the motor continues to cut - 
out, or if any abnormal load conditions cannot 
be readily corrected, notify authorized main - 
tenance personnel. 


k. ROUTINE CHECKS - During normal op - 
erations, observe the page printed copy and the 
typed, perforated tape from time to time for 
recurrent errors or garbling not readily trace- 
able to operator error. Note, in particular, 
differences between the monitored page printed 
message and the typed message on tape trans - 
mitted in the transmitter distributor. Notify 
authorized maintenance personnel promptly of 
any indications of equipment failure. Addition- 
al, routine, periodic operator checks are in- 
dicated in Table 3-1. 


TABLE 3-1. ROUTINE CHECK CHART 


WHAT TO CHECK HOW TO CHECK REMARKS 
AILY ROUTINE 
i. General operation Apply operating tests as de- If irregularities occur, notify 


ASR, KSR, RO 


2. Paper supply 
ASR, KSR, RO 


tailed in Section 2. 


Replace roll if only a few 
turns remain on the spindle. under paper fingers, and that 


authorized maintenance per- 
sonnel. 
Be sure that paper is straight 


the release lever is forward. 
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10. 


11. 


TABLE 3-1. 


WHAT TO CHECK 


Tape supply 
ASR 


Chad container 
ASR 


Condition of ribbon 
ASR, KSR, RO 


Condition of type on 
typing unit 

ASR, KSR, RO 
Condition of type on 
type wheel 

ASR 


Condition of cover glasses 
ASR, KSR, RO 


Lamps and Lenses 
ASR, KSR, RO 


Flexible couplings 
ASR 


Timing belt (on auxiliary 
typing reperforator) 
ASR 
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ROUTINE CHECK CHART (CONTINUED) 


HOW TO CHECK REMARKS 


Replace if less than 1/2-inch 
of tape remains on spool in 
tape container. 


Empty each time tape supply 
is replenished. 


Change if copy is too light, 
or ribbon frayed. 


If smudging is evident, re- 
move type box and clean the 
type with a stiff brush. 


Manually position the type- 
wheel for letters or figures 
by sliding the letters push bar 
back and forth; clean the type- 
wheel with a soft cloth dipped 
in type cleaning solvent or 
with a mastic type cleaner. 


Clean if required by means of 
soft cloth. 


Tighten or replace loose or 
burned out illumination or 
indicator lamps; clean lenses 
by means of a soft cloth. 


If play develops at ends of any 
of flexible couplings, tighten 
hex head socket set screw. 
Move typing reperforator 
forward slightly by loosening 
three mounting screws. 


Install in container to feed from 
bottom of roll, toward front of 
cabinet for keyboard typing re- 
perforator,toward rear for aux- 
iliary typing reperforator. 


Failure to empty chad container 
can result in equipment failure 
due to chad backing up in the 
chutes and fouling the punch 
mechanism. 


Be sure ribbon is in guides and 
ribbon eyelets are on spool side 
of reversing levers. 


Be sure type box is securely 
attached and ribbon is not dis- 
turbed. See Section 6. 


Power switches should be 
"OFF." Be sure ribbon is 
not disturbed. 


Be sure paper, ribbon or tape 
are not disturbed. 


Be sure replacement is of same 
type and size removed. 


Be sure set screws are on the 
flat portion of both shafts. 


Some slack in belt is required. 


QUARTERLY ROUTINE 


12. 


13. 


Orientation range 
ASR, KSR, RO 


Motor speed 
ASR, KSR, RO 
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Note should be made of the 
pointer setting on the range 
scale so that if it is disturbed 
for any reason it can be re- 
positioned conveniently. If a 
further check is necessary, 
see Section 6. 


With REPT key and any char- 
acter key depressed simulta- 
neously, 65 characters should 
be typed in 10 seconds when 
operating at 45.5 baud, and 
53 characters in 5 seconds at 
75 baud. 

For RO sets, transmit these 
characters from a unit known 
to be in proper operating 
order. 


Abnormal! signal line conditions 
may require changes in the 
setting as an expediency. When 
normal line conditions are re- 
stored, normal setting should 
be re-established. 


Applies to governed motors 
only. To adjust, turn the 
governor adjusting screw 
(figure 4-97) in the direction 
indicated by the stamping on 
the governor cover. (See 
Section 5. ) 
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NOTICE TO OPERATORS 


Operators should not perform any of the follow- 
ing emergency procedures without proper au- 
thorization. 


1. EMERGENCY MAINTENANCE 


(1) FUSE LOCATION AND SYMPTOMS OF 
FAILURE - Symptoms of fuse failure and loca- 
tion of the fuses can be found in table 3-2. The 
power circuits of the ASR Set are protected by 
two fuses, one located on the electrical service 
assembly and the other on the auxiliary typing 
reperforator base. An additional fuse on the 
electrical service assembly protects the recti- 
fier and its associated components. 


WARNING 


Never replace a fuse with one of higher rating 
unless continued operation of the equipment is 
moreimportant than probable damage. If a fuse 
burns out immediately after replacement, donot 
replace a second fuse until the cause has been 
corrected. 


(2) LAMP REPLACEMENT - Four bayonet 
type lamps are located beneath the cabinet dome. 
Maintenance and copy illumination lamps are 
located on either side of the right front dome 
door and above the keyboard typing reperfora - 
tor (three lamps). The margin indicator or 
end-of-line lamp (one lamp) is located at the 
extreme right of the dome. Allare 6-volt lamps 
in /a circuit supplied by a transformer at the 
rear of the cabinet. All lamps are accessible 
when the dome is raised. Refer to Table 3-3 
for lamp locationand electrical characteristics. 


TABLE 38-2. 


3-3. SEND-RECEIVE (KSR) SET OPERATION- 
in Console Cabinet LAC214BR 


a. ON-LINE FUNC TIONS 


(1) GENERAL - Turning the main power 
switch, at theright of the keyboard, to its upper 
position, ''ON,"' fully conditions the teletype - 
writer for on-line service. When energized, 
transmission and reception of typewritten page 
messages is possible through operation of the 
keyboard and typing unit. 


(2) KEYBOARD AND TYPING UNIT - The 
on-line functions operable through the basic 
teletypewriter equipment are initiated by oper- 
ation of the keyboard (figure 3-1), or froma 
Signal received from a distant station. 


(a) SPACE BAR - The space bar, lo- 
cated across the frontof the keyboard below the 
bottom row of keys, is used to initiate the elec- 
trical signal for subsequent mechanical allow - 
ance for a space (as between words) in a page 
printed message. 


(b) CARRIAGE RETURN - The carriage 
return key is used to return both the type box 
carriage and the printing carriage to the left 
to start a new line of typing. 


(c) LINE FEED - This key, when de - 
pressed, causes the paper to feed upward one 
or two spaces depending upon the position of a 
Single -double line feed lever located on the 
typing unit (figure 3-1). 


(d) FIGURES - The figures key is used 
to condition the machine for printing of figures, 
punctuation marks or other upper-case symbols. 


FUSE FAILURE 


MAINTEN- AUXIL- FUSE 
ANCE IARY LOCA- 
LAMPS MOTOR TION 


PROTECTS 


Out Operating 


On electri- |Main ac 
cal service | supply 
assembly 

switch panel 


Operating 


Operating On auxiliary} Auxiliary 
typing re- ac supply 
perforator 

base 


Operating On electri- 
and typing cal service 


unit running assembly 
Open rectifier 
plate 


Rectifier and 
Keyer 
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TABLE 3-3. LAMP REPLACEMENT DATA 


FUNCTION LOCATION 


Maintenance and copy Left of right front . Bayonet, 
illumination cabinet dome door double 
contact 


Maintenance and copy Right of right front : Bayonet, 
illumination cabinet dome door double 
contact 


Maintenance and copy Left front door of ; Bayonet, 


illumination cabinet dome 


Margin indicator or end- | Right front end of 


of-line indicator cabinet dome 


(e) LETTERS - The letters key is used 
to condition the machine for printing of letters 
characters. 


(f) REPEAT (REPT) - This key is used 
in conjunction with other keys or the space bar 
to accomplish repeat transmission while the 
two keys are held depressed. 


b. OFF-LINE FUNCTIONS - When it is de - 
sirable to apply certain functions to the local 
equipment only, the operator may utilize spe - 
cial keys, which are identified as follows: 


(1) LOCAL LINE FEED (LOC LF) - This 
key is used to feed the paper upward on the 
local machine only. 


(2) LOCAL CARRIAGE RETURN (LOC 
CR) - This key is used to return the carriage 
to the beginning of the lineon the local machine 
only. 


(3) KEYBOARD LOCK (KBD LOCK) - Op- 
eration of this key conditions local equipment 
for receiving only by locking the keyboard. 


(4) KEYBOARD UNLOCK (KBD UNLK) - 
This key is used to condition the local Keyboard 
prior to starting transmission. 


c. CHARACTERS PER LINE - The margin 
indicator lamp, located to the right of the copy- 
holder, is illuminated six characters before the 
end of the line. Care should be exercised not 
to overtype the last character. The margin 
lamp illuminates on the 66th printed character 
(spaces included) for lines of 72 character 
length (standard communications practice). 
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double 
contact 


Bayonet, 
double 
contact 


CAUTION 


The left and right margins of teletypewriters 
are adjusted as directed in Section 5. The op- 
erator is not authorized to make these adjust - 
ments. 


d. PAPER AND RIBBON (See figures 3 -2, 
3-4, 3-5 and 3-10.) 


(1) To replenish the supply of paper, open 
the dome of the cabinet (see paragraph 4-9c(2) ). 
Refer to paragraph 3-2d(1) for removal and 
replacement procedures. 


(2) To replace the ribbon, open the hinged 
dome (see paragraph 4-9c(2) ). Refer to para- 
graph 3 - 2d(2)(a) for removal and replacement 
procedure. 


e. MULTIPLE COPIES - The printing blow 
should not be heavier than that required topro- 
duce satisfactory copies. The printing spring 
adjusting bracket (figure 3-2) may be readily 
moved to any one of three notches. Use notch 
"1" for printing one to three copies with paper 
of usual weight, notch "2" for four or five 
copies, and notch "'3"' for six or more copies. 


f. STARTING PROCEDURE - The switch at 
the right of the keyboard on the front of the 
cabinet controls all ac electrical service to the 
equipment. The switch knob points to the right. 
In down position, the power is "OFF.'' Switch 
the knob to its upper, "ON," position. The 
keyboard motor should operate and, depending 
on the position of the cabinet lamp switch, copy 
lamps should illuminate (see paragraph 3-3g). 
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COPY WINDOW 


DOME DOOR 


LOWER COMPARTMENT 


COPY HOLDER 


DOME RELEASE 


wee MARGIN INDICATOR 


DOME 


LAMP SWITCH 


RANGE FINDER KNOB 


POWER SWITCH 


Figure 3-10. Keyboard Send-Receive Set in LAC214BR Cabinet (Dome Opened) 


g. CABINET LAMP SWITCH (See figure 3 - 
10) - A three position switch located under the 
dome on the right controls the illumination 
lamps. In the "MAINTZNANCE ON" position, 
cabinet lamps remain on when the main power 
switch is "OFF." In the 'NORMAL ON" posi - 
tion, the main power switch controls the lamp 
circuit. In the "OFF" position, cabinet lamps 
will not operate regardless of the position of 
the main power switch. 
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h. SPEED SETTING - Motor speed requires 
attention only when a governed motor (LMU14 
or LMU4) is used. Notify authorized mainte- 
nance personnel if adjustment is required. Mo- 
tor speed adjustment procedures are described 
in Section 5. Asan aid in checking motor speed, 
hold the repeat key and a character key simul- 
taneously operated. 65 characters should be 
typed in 10 seconds at 45.5 Baud, and 53 char- 
acters in 5 seconds at 75 Baud. 


ORIGINAL 


i. ORIENTATION RANGE - In order to uti- 
lize the receiving marginof the selecting mech- 
anism to the best advantage, the starting posi- 
tion of the selector cam-clutch must be located 
at the most favorable angle. This is accom - 
plished by positioning the clutch stop arm (fig- 
ure 3-10) by means of the range finder knob. 
The adjustment will be made by authorized 
maintenance personnel following procedures 
outlined in Section 5. 


j. SUMMARY OF OPERATION 


(1) Place the power switch on the front of 
the cabinet in the ''ON" position (upward). Al- 
low several seconds to elapse in order for the 
motor to attain running speed and for the recti- 
fier on the electrical service assembly to de - 
liver current. 


(2) Assuming that the set has been condi- 
tioned and the external synchronizing pulse re- 
ceived, press the KEYBOARD UNLOCK key to 
unlock the local keyboard. 


(3) Press the CAR RET and LF key to 
bring the carriages on all machines to the be - 
ginning of a new line. 


(4) For sequence switching, operate the 
required keylevers in consecutive order to op- 
erate the switches in the function box (see para- 
graph 3~-2a(2)(h) ). 


(5) Type message to be transmitted. 


(6) To shut down the equipment throw the 
power switch to the 'OFF" position (downward). 


k. OVERLOAD CUTOUT - Synchronous mo- 
tors LMU12 and LMU3 are equipped with a 
thermal cutout element to protect them against 
any excessively high temperature which might 
develop in case of a prolonged overload that 
would be insufficient to stall the motors and 
blow the protecting fuses. Once operated, this 
cutout device must be reset manually by press- 
ing a reset button (figure 4-96) on the motor 
plate at the rear of the motor, before it can be 
restarted. Allow the motor to cool at least 5 
minutes before depressing the red button. 


CAUTION 


If the motor stops and does not restart in re - 
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sponse to regularly operated controls, check 
the fuse on the electrical service assembly. If 
the fuse has not blown, check the motor for 
excessive temperature. Where excessive tem- 
perature is indicated, rotate the motor by hand 
to determine whether any abnormal mechani - 
cal condition is present. If the load appears 
normal, leave thecabinet dome raised and per- 
mit the temperature to drop before resetting 
the cutout feature. If the motor continues to 
cutout or if any abnormal load conditions can - 
not be readily corrected, notify authorized 
maintenance personnel. 


1. ROUTINE CHECKS - During normal oper- 
ation, the printed copy of the message should 
be observed from time to time for indications 
of failure in the communication system. Ad- 
ditional checks should be made as indicated in 
Table 3-1. 


NOTICE TO OPERATORS 


Operators should not perform any of the follow- 
ing emergency procedures without proper au - 
thorization. 


m. EMERGENCY MAINTENANCE 


(1) FUSE LOCATION AND SYMPTOMS OF 
FAILURE - A cartridge-type fuseis located on 
the electrical service assembly and is accessi- 
ble when the cabinet dome is raised. The fuse 
designation, current rating, symptoms of fail- 
ure, and location appear in Table 3-4. 


WARNING 


Never replace a fuse with one of higher rating 
unless continued operation of the equipment is 
more important than probable damage. If a 
fuse burns out immediately after replacement, 
do not replace it a second time until the cause 
has been corrected. 


(2) REPLACEMENT OF LAMPS - The 
end - of - line indicator lamp and the two lamps 
in the copy light assembly, all of which are 
mounted in the front of the cabinet dome, have 
the conventional miniature bayonet type base. 
All are accessible when the dome is raised. 


n. ROUTINE CHECKING OF KSR SET - See 
Routine Check Chart 3-1 for applicable items. 


FUSE FAILURE 


MAINTENANCE 
MOTOR LIGHT FUSE LOCATION 


On electrical service assembly 


switch panel 
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3-4. SEND-RECEIVE (KSR) AND RECEIVE 
ONLY (RO) SET OPERATION - in Rack Mounted 
Cabinet LPC206BR (See Figure 3-11) 


a. OPERATION OF KSR SETS - Operation 
of KSR Sets mounted in LPC206BR cabinets is 
identical with operation of KSR sets described 
in paragraph 3-3 except for location of power 
switch, electrical service assembly, fuses etc. 
which are the sameas in the following descrip- 
tion of the RO set. 


b. OPERATION OF RO SETS (See Figure 
1-1) 


(1) ON-LINE FUNCTIONS 


(a) GENERAL - Turning the main pow- 
er switch located on the electrical service as - 
sembly enclosure, "ON", fully conditions the 
teletypewriter for on-line service. When en- 
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ergized, reception only of typewritten page 
messages is possible through operation of the 
typing unit. 


(b) TYPING UNIT - The on - line func - 
tions operable through the typing unit (Space, 
Carriage Return, Line Feed, Figures, Letters, 
and Repeat) are initiated on reception of a sig- 
nal from a distant station. 


(2) OFF-LINE FUNCTIONS - Only two 
off-line functions are available to the operator 
on the RO Set. The first, LINE FEED, is op- 
erated by the key located on the left of the base, 
and is used to feed paper upward on the local 
typing unit. The second, CARRIAGE RETURN, 
is operated by the key locatedon the right of the 
base, and is used to return the carriage to the 
beginning of the line on the local typing unit. 
These functions have no effect on any distant 
station, but control the local unit only. 


res Se 


FRONT LID ———" 


ARGIN INDICATOR 


OPY HOLDER 


Figure 3-11. Keyboard Send-Receive Set in LPC206BR Cabinet (Dome Opened) 
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(3) CHARACTERS PER LINE - The mar - 
gin indicator lamp, located to the right of the 
copyholder, is illuminated six characters be - 
fore the end of aline. The margin lamp illu - 
minates on the 66th printed character (spaces 
included) for lines of 72 character length. 


(4) PAPER AND RIBBON - To replenish 
the supply of paper, or replace the ribbon, open 
the dome of the cabinet (see paragraph 4-9d 
(2) ). Refer to paragraphs 3 -2d(1) and (2) for 
removal and replacement procedure. 


(5) MULTIPLE COPIES - See paragraph 
3-3e. 


(6) STARTING PROCEDURE - The main 
power switch is located on the separate electric 
service assembly enclosure. Place the switch 
in the ''ON" position. The typing unit motor and 
copy illumination lights should operate. 


(7) SPEED SETTING - Motor speed re - 
quires attention only when a governed motor 
(LMU14 or LMU4) is used. Notify authorized 
maintenance personnel if adjustment is re- 
quired. Motor speed adjustment procedures 
are described in Section 5. As an aid incheck- 
ing motor speed, transmit to the RO Set (from 
a unit known to be in proper operating order) a 
continuous series of characters (see paragraph 
3-3h). 65 characters should be typed in 10 sec- 
onds when operating at 45.5 Baud, and 53 char- 
acters in 5 seconds at 75 Baud. 


(8) ORIENTATION RANGE - See paragraph 
3-3i. 


(9) SUMMARY OF OPERATION 


(a) Place power switch (on electrical 
service assembly enclosure) in the "ON" posi- 
tion. Allow several seconds to elapse in order 
for the motor to attain running speed, and for 
the rectifier on the electrical service assembly 
to deliver current. 


(b) To shut down the equipment, place 
the power switch to the "OFF" position. 


(10) OVERLOAD CUTOUT - See paragraph 
3-3k, 


(11) ROUTINE CHECKS - During normal 
operation, the printed copy of the message 
should be observed from time to time for indi- 
cations of failure in the communication system. 
Additional checks on applicable items should be 
made as indicated in Table 3-1. 


NOTICE TO OPERATORS 
Operators should not perform any of the follow- 


ing emergency procedures without proper au - 
thorization. 
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(12) EMERGENCY MAINTENANCE 


(a) FUSE LOCATION AND SYMPTOMS 
OF FAILURE - Two cartridge - type fuses are 
located on the front panelof the electrical serv- 
ice assembly enclosure. The fuse designation, 
current rating, symptoms of failure, and loca- 
tion appear in Table 3-5. 


WARNING 


Never replace a fuse with one of higher rating 
unless continued operation of the equipment is 
more important than probable damage. [If a 
fuse burns out immediately after replacement, 
do not replace it a second time until the cause 
has been corrected. 


(b) REPLACEMENT OF LAMPS - See 
paragraph 3-3m(2). 


3-5. PAPER WINDER OPERATION 


a. GENERAL - The PW201BR Paper Winder 
(figure 3-12) is mounted at the rear of the tele- 
typewriter set with which itis used. It auto- 
matically winds printed copy on a cylinder as 
it is fed from the teletypewriter set and is nor- 
mally used where multi-copy paper is employed. 
The original of the printed copy is generally 
torn off at the set and the carbon copy along 
with the carbon paper passes to the rear where 
the carbon paper is accumulated in a container 
and the carbon copy wound on the cylinder of 
the winder. 


b. OPERATION - The winder is driven by a 
self - contained motor which runs continuously, 
when energized, to wind the copy on the cylinder 
that is coupled to it by a friction clutch. A 
Switch, located on the motor housing, controls 
the winder motor. This switch can remain in 
the on position if the winder receives its power 
from the set with which it is used. In this case, 
the winder will be turned on when the set itself 
is energized. 


c. WINDING COPY - Feed out enough copy 
paper so that it can be routed to the rear, under 
the slack rod and up to the cylinder. Operating 
the cylinder by hand, wind 4 or 5 turns of copy 
paper onto the cylinder in its direction of rota- 
tion. Energize the winder motor and take up 
the slack in the copy. By means of the friction 
clutch on the motor drive shaft the paper will 
be drawn taut and held tensioned to wind the 
typed copy as it is fed out by the typing unit. 


d. REMOVING TYPED COPY - When the 
cylinder has been filled withcopy it is removed 
as follows: 
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TABLE 3-5. 


COPY AND 
TYPING MARGIN INDI- 
MOTOR UNIT CATOR LAMPS | FUSE LOCATION 
Off 


Right fuse on front | Copy light 


Inoperative 


panel of electrical 
service assembly 


Running but 
with open 
Signal line 


Left fuse on front 
panel of electrical 
service assembly 


FUSE FAILURE 


PROTECTS | AMPS. VOLTS 


transformer 
and motor 


Rectifier 
and filament 
transformer 


ON-OFF SWITCH 


FRICTION CLUTCH (REAR) 


REMOVABLE HUB 


CYLINDER 
RELEASE 
LATCH 


SLACK ROD 


CYLINDER 


MOTOR HOUSING 


Figure 3-12. Paper Winder PW201BR 


(1) Tear off the copy at some convenient 
point between the winder and teletypewriter set 
and wind up the loose end. 


(2) Remove the cylinder from the winder 
frame. 


(a) Hold the latch operated on the sup - 
port bracket to release the cylinder shaft. 


(b) Lift the assembly up and away from 
engagement with the clutch arm. 


(3) Remove the hub on the left end of the 
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cylinder. 


(4) Hold the roll of copy while turning the 
cylinder in a counter-rotation direction. This 
will loosen the copy sufficiently to permit the 
cylinder to be pulled out of the roll. 


(5) Replace the hub on the cylinder and the 
cylinder into the winder frame, again holding 
the latch operated on the support bracket. 
While engaging the pin on the opposite hub with 
the clutch arm, lower the shaft on the left end 
into engagement with its bearing bracket and 
release the latch. 
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3-6. MULTIPLE KEYBOARD SEND-RECEIVE 
(KSR) AND RECEIVE ONLY (RO) SET 
OPERATION 


a. FUNCTIONS 


(1) GENERAL - Turning the power switches 
to the “ON" position. These switches apply 
power to the motors and copy lights. 


(2) Select the mode of operation desired 
by positioning the switch on the front of the 
cabinet. 


(3) LOCAL LINE FEED - The local line 
feed key (LOC LF) when depressed, shall cause 
paper to feed out of the machine at approxi- 
mately three times the speed obtained when the 
line feed key is repeatedly operated. 


(4) The keyboard lock key (KBD LOCK), 
when depressed, shall prevent operation of any 
other key except the local line feed, keyboard 
unlock, and local carriage return keys. It shall 
remain depressed until released by the key- 
board unlock key. 


(5) The keyboard unlock key (KBD UNLK), 
when depressed shall unlock the keyboard. 


(6) The repeat key (REPT) when depressed 
together with any other key except the local 
keys, shall cause repeat transmission of the 
signal. 


(7) The local carriage return key (LOC CR) 
when depressed shall cause the carriage to be 
returned. 


(8) The operation of the FIGS key condi- 
tions the machine for the typing of upper case 
characters and that operation of the LTRS key 
conditions it for the typing of lower case 
characters. 


(9) The operation of the SPACE BAR con- 
ditions the machine for the typing of lower case 
characters where this feature is desirable. If 
not desirable, disable by adjusting the function 
pawl disabling screw. 


b. ON-LINE FUNCTIONS 


(1) SPACE BAR - This bar located at the 
front of the keyboard, is used to send spaces 
(as between words). 


(2) CARRIAGE RETURN - The carriage 
return key is used to return both the type box 
carriage and printing carriage to the left to 
start a new line of typing. 
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(3) LINE FEED - This key when de- 
pressed, causes the paper to feed upward one 
or two spaces depending upon the position of a 
Single - double line feed lever located on the 
typing unit. 


(4) FIGURES - The figure key is used to 
condition the machine for printing of figures, 
punctuation marks or otheruppercase symbols. 


(5) LETTERS - The letters key is used to 
condition the machine for printing of letters 
characters. 


(6) REPEAT (REPT) - This key is usedin 
conjunction with other keys or the space bar to 
accomplish repeat transmission while the two 
keys are held depressed. 


c. OFF-LINE FUNCTIONS - When it is de- 
sirable to apply certain functions to the local 
equipment only, the operator mayutilize special 
keys, which are identified as follows: 


(1) LOCAL LINE FEED (LOC LF) - This 
key is used to feed paper upward on the local 
machine only. 


(2) LOCAL CARRIAGE RETURN (LOC 
CR). This key is used to return the carriage 
tothe beginning of the line on thelocal machine 
only. 


(3) KEYBOARD LOCK (KBD LOCK) - 
Operation of this key conditions local equipment 
for receiving only by locking the keyboard. 


(4) KEYBOARD UNLOCK (KBD UNLK) - 
This key is used to condition the local keyboard 
prior to starting transmission. 


(5) CHARACTERS PER LINE - Care 
should be exercised not to overtype the last 
character. In case overtyping should occur, 
the machine is arranged to carriage return and 
line feed automatically when it reaches an ad- 
justable setting somewhere between the 66th 
and 73rd character. 


(6) PAPER AND RIBBON (See Figure 3-5, 
and 3-13) 


(a) To replenish the supply paper open 
the cabinet door and pull the unit tobe serviced 
out on its slide rails. Remove the paper spindle 
and insert it ina fresh roll of paper. Remount 
the spindle so that the paper unwinds from the 
back and over the top of the roll. Feed the 
paper over the paper straightener shaft and 
fold the end of the paper backward to square it 
off. Press the paper release lever down and 
start the paper feeding around the platen and 
then raise the paper release lever. Depress 
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the platen handwheel and continue to feed the 
paper upward. Thread the paper over the rod 
located in front of the platen; over the copy 
display paper holder from front to back; under 
the rod located directly over the platen; over 
the rod located above the paper roll; onto the 
paper winder spindle, with the paper threaded 
over the top of the spindle. 


(b) To replace the ribbon, open the cab- 
inet door, raise the ribbon spool toggles to the 
vertical position and remove both spools. En- 
gage the hook that is on the end of the new rib- 
bon in the hub of the empty spool. Wind a few 
turns of the ribbon ontothe empty spool tomake 
sure that the reversing eyelet has been wound 
upon the spool. Place the spools on the ribbon 
spool shafts in such a manner that the ribbon 
feeds from the rear of eachspool without twist- 
ing. Turn each spool shaft slightly until the 
driving pins onthe spool shaft engage the holes 
in the spools. Thread the ribbon forward 
around both ribbon rollers, through the slots 
in the ribbon reverse levers, and through the 
ribbon guide on the type box carriage. Make 
certain that the ribbon remains in the guide 
slots and that both reversing eyelets are be- 
tween the ribbon spools and the reverse lever. 
Eliminate any slack in the ribbon. 
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Figure 3-13. Path of Paper 


(c) Multiple Copies - The printing blow 
should not be heavier than required to produce 
satisfactory copies. The printing spring ad- 
justing bracket may be readily moved to any 
one of three notches. Use notch "1" for print- 
ing one to three copies with paper of usual 
weight, notch "2" for four or five copies, and 
notch "3" for six or more copies. 


(7) The 195921 and the 195922 Paper 
Winders (Figures 1-23Band 1-23C) are mounted 
on the sliding shelves in the LBAC255BR cab- 
inet. They are designed to rewind a 4-1/2 inch 
diameter roll of paper. 


(a) The 195921 Paper Winder provides 
winding facilities for the upper and middle 
shelves. 


(b) The 195922 Paper Winder provides 
winding facilities for the bottom shelf. The 
195922 Paper Winder isthe same as the 195921 
Paper Winder with the addition of a mounting 
base plus mounting hardware. 


(c) The Paper Winders consist of a 
main mounting bracket, motor, motor insulator, 
paper spindle assembly, mercury switch and 
resistor with associated paper slack bail and 
miscellaneous hardware. 
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(d) The paper is guided overthe printer 
platen, underneath the paper slack bail to the 
spindle assembly. The slack bail will be in the 
lowermost position. Consequently the mercury 
switch mounted on the paper slack bail will be 
"ON" and the motor will be rotating. The drive 
pin on the motor will hit the flange rod, thus 
winding the paper. As the paper winds the 
slack bail will be raised and the mercury 
switch will tilt to the "OFF" position. Current 
will then flow thru a resistor connected across 
the mercury switch. Motor rotation will be 
greatly reduced, thus minimizing any pull on 
the printer paper feeding mechanism. Approxi- 
mately ten lines will have to be fed out before 
the slack bail is again in position to provide 
rotation of the winder motor thru the action of 
the mercury switch. 


(8) SUMMARY OF OPERATION - 

(a) Throw the POWER switch on the 
front of the cabinet to the "ON" position. Allow 
several seconds to elapse in order for the 
motors to attain running speeds. 


(b) Position the switch for mode of 
operation, (Figure 1-1) 


(c) Press the KEYBOARD UNLOCK key 
to unlock the local keyboard. 


(d) Press the CARRIAGE RETURN key 
to bring the carriages on all machines con- 


CHANGE 3 


Paragraph 
3-6c(9)(b) 


nected to the keyboard circuit to the beginning 
of the line. 


(e) To shut down the equipment throw 
the POWER switch to the "OFF" position. 


(9) OVERLOAD CUTOUT - 


(a) The Synchronous motor is equipped 
with a thermal cutout element to protect the 
motor against any excessively high temperature 
which might develop in case of a prolonged 
overload that would be insufficient to stall the 
motor and blow the protecting fuses. Once op- 
erated, this cutout device must be reset man- 
ually by pressing a reset button. 


CAUTION 


(b) If the motor stops and does not re- 
start in responses to regularly operated con- 
trols, check fuse. If the fuse has not been 
blown, check motor for excessive temperature. 
Where excessive temperature is indicated, ro- 
tate the motor by hand to determine whether 
any abnormal mechanical condition is present. 
If the load appears normal leave the cabinet 
door raised and permit the temperature to 
drop before resetting the cutout feature. If the 
motor continues to cutout or if any abnormal 
load conditions cannot be readily corrected 
turn the equipment over to authorized mainte- 
nance personnel. 
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Figure 4-1. System Block Diagrams 
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SECTION 4 
PRINCIPLES OF OPERATION 


4-1. GENERAL 


a. This section covers the operating princi- 
ples and circuit descriptions ofthe Receive-Only 
(RO), Send-Receive (KSR) Automatic Send-Re- 
ceive (ASR), and Multiple KSRand RO Teletype- 
writer Sets. The sets provide complete facili- 
ties for the reception, origination, storage or 
transmission of messages over radio or wire 
channels connecting two or more stations 
equipped with compatible units. A manually 
operated keyboard selector switch determines 
the relationship of the components to the signal 
line circuit in the ASR Set. An auxiliary signal 
receiving unit, for simultaneous use of the mul- 
tiple signal line facilities, is included inthis set. 


b. The signals transmitted and received by 
these teletypewriters are polar type direct cur- 
rent, 7.00 unit start-stop pattern. Gearing 
changes can adapt the equipment to 390 opera- 
tions per minute (45.5 baud) or 643 operations 
per minute (75 baud). The equipment is wired 


7 .00-UNIT TRANSMISSION PATTERN 
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for operation on 0.035 ampere line current. A 
transformer andrectifier inthe electrical serv- 
ice assembly furnishes current for operation of 
the selector unit magnets through an electronic 
keyer. The selector magnetcircuits are closed 
loops witha separate electronic keyer or se- 
lector magnet driver required for each unit in 
the set equipped with a selector magnet. 


c. The sets are driven by synchronous or 
governed motors depending upon the source of 
power. Synchronous motors require a power 
supply of 115 volts (plus or minus 10 per cent) 
60 cycles, single phase alternating current. To 
avoid loss in receiving margin with this type 
motor, the frequency regulation must be within 
plus or minus one-half cycle. Governed motors 
require a like power supply, except that the fre- 
quency may be from 50 to 60 cycles. 


d. The general electrical and mechanical 


relationships of the components of the teletype- 
writers are shown in figure 4-1. 


TRANSMISSION SEQUENCE 


| START - ALWAYS SPACING 


NO. 1 - MARKING OR SPACING 
INO. 2 = MARKING OR SPACING 
NO. 3 - MARKING OR SPACING 
NO. 4 - MARKING OR SPACING 
NO. 5 - MARKING OR SPACING 


FOR GRAPHICAL REPRESENTATION 
OF LETTERS "R" AND "Y") SEE FIG. 4-3 
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*THESE PRINTED CHARACTERS APPEAR ON TYPED TAPE ONLY 


Figure 4-2. 


CHANGE 3 


Signal Code 


4-1 


Paragraph 270B 


4-2. SIGNALING CODE 


a. The various components of the teletype - 
writer operate on the principle of electro-me- 
chanical conversion of message characters (see 
figure 4-2), in terms of a signal code. Tele- 
typewriter equipment utilizes the Baudot code, 
a five unit start-stop signaling code in which 
each character or function is represented by a 
combination of equal 'marking" and "spacing" 
current time intervals. In a polar teletype cir- 
cuit intervals during which current flows ina 
"positive direction" in the signal circuit are 
referred to as "marking" elements, and inter - 
vals during which current flows in the opposite 
direction as "spacing" elements. Every com - 
bination includes five elements that carry the 
intelligence, each of which may be either mark- 
ing or spacing. The intelligence elements are 
preceded by a start element (always spacing ) 
and are followed by a stop element (always 
marking). Thus each combination consists of 
7.00 units of time (referred to as a 7.00 unit 
transmission pattern). The start and stop ele- 
ments provide for mechanical synchronization 
between the transmitting and receiving equip - 
ment. A graphic illustration of the marking 
and spacing element in each sequence may be 
found in figure 4-3, code representation of the 
letters Rand Y. All five elements are marked 
in the LETTERS code. The BLANK code is 
comprised of five spacing elements. 


ws 
LETTER "R" 


SIGNAL LINE (POLAR SIGNAL) 


a 
LETTER "Y" |<]}]1]2/3}]4]5}2 
7 a 


Figure 4-3. Code Representation 
of the Letters "'R" and "Y" 


b. The total number of permutations of a 
five unit code is two to the fifth power, or 32. 
In order to transmit more than 32 characters 
and functions, a letters-figures shift operation 
is designed into the equipment, permitting each 
permutation, excluding those used to shift and 
unshift the apparatus, to represent two charac- 
ters or functions. 


c. These sets employ the 7.00 unit trans - 
mission pattern in which the stop element is 
equal to each of the other elements (see figure 
4-2). The signaling frequency is expressed in 


4-2 


dot cycles per second. One cycle consists of 
one positive current pulse followed by a nega - 
tive current pulse. The equipment speed in 
baud is equal to twice the frequency. Speed in 
words per minute is roughly equivalent to one - 
sixth the operations per minute. 


4-3. KEYBOARDS (LAK21BRW/LPR36BWA), 
or (LAK33BRW/LPR36BWA), or (LAK47BRW/ 
LPR57BRP), (LK25BRW), or (LK52BRW) or 
(LK53BRW) and BASE LB10/000 


a. GENERAL 


(1) All Automatic Send-Receive Sets (ASR) 
are equipped with an LAK type keyboard. Send- 
Receive Sets (KSR), floor model, rack mounted, 
or cabinet use an LK type keyboard. The LB 
type base is furnished with all Receive-Only 
Sets (RO). The keyboards and base provide 
mounting facilities for the typing unit and motor 
unit. The motor unit furnishes power to the 
typing unit which operates at 75 or 45.5 baud 
depending on the intermediate gear set used. 
Electrical service to components and assem- 
blies on the keyboard or base is through a 20 
point male plug mounted near the rear left cor- 
ner of the keyboard or base. All signal leads 
are shielded, and all shielding is insulated from 
the equipment frame. 


(2) The LB10/000 base is not equipped with 
a keyboard. However, keys are provided to 
control local carriage return and line feed func- 
tions. No code selecting or signal generator 
mechanism is provided on the base. 


(3) The LK type keyboard (Figure 4-4) in 
addition to the features mentioned in Paragraph 
(1), is equipped with a code bar mechanism, 
keylevers, and signal generators. The unit 
utilizes polar line operation and is equipped 
with both radio frequency (RF) filtering andarc 
suppression on the mark and space contacts of 
the signal generator. A synchronous pulsed 
transmission mechanism is furnished to con- 
trol character transmission. The keyboard is 
mechanically equipped to initiate the following 
functions: 


(a) Mechanical Keyboard Lock 
Mechanism 
(b) Keyboard Unlock Mechanism 
(c) Repeat Mechanism 
(d) Margin Indicator Mechanism 
(e) Local Carriage Return Mechanism 
(f) Local Line Feed Mechanism 
(g) Speed Changing Mechanism 
(LK52BRW Only) 
(4) In addition to those features listed for 
the LK Type Keyboards, the LAK Keyboard 


(Figure 4-5) provides mounting facilities for a 
typing reperforator (LPR36BWA or LPR57BWA 


or LPR57BRP), and is also equipped with the 
following: 
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Figure 4-4. Keyboard LK25BRW (Right View) 


(a) A selector switch mechanism for de- 
termining the mode of operation of the various 
components of the Automatic Send-Receive Set. 


(b) Acontainer to hold the tape supply 
for the typing reperforator (LPR). 


(c) An intermediate gear set to drive 
the typing reperforator. 


(da) A character counter to aid in deter- 
mining the printed page line equivalent for per- 
forated tape production. 


(e) An electrical keyboard lock mecha- 
nism in place of a mechanical keyboard lock 
mechanism. 


(f) A tape backspace mechanism to per- 
mit eradication of an erroneouscharacter code, 
oer codes, by reperforating such codes, using 
the five-hole perforated letters code. 
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b. INTERMEDIATE GEARS 


(1) The typing unit intermediate gears (fig- 
ures 4-4 and 4-5) are located near the center 
of the base. Two helical gears are mounted in 
this assembly, the larger gear engaging the 
motor shaft pinion. The gear ratio between the 
pinion and the helical driven gear on the inter - 
mediate shaft determines the maximum speed 
(75 baud) at which the equipment will operate. 
These gears are readily replaceable with gears 
which will furnish 45.5 baud operation. The 
smaller gear, on the left in the intermediate 
gear assembly, engages the helical driving gear 
on the main shaft of the automatic typer, which 
is on a common hub with the keyboard driving 
gear. The latter, on the LKand LAK keyboards, 
engages the geared end of the signal generator 
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Figure 4-5. Keyboard LAK21BRW (Left View) 


drive shaft, which is a part of the keyboard. 


(2) The typing reperforator intermediate 
gears, mounted in the rear bearing bracket 
(figure 4-5), are located at the left side of the 
base in line with the motor (LAK keyboards 
only). A ball bearing mounted shaft and pinion 
gear are designed for connection to other com- 
ponents by flexible couplings and shaft. The 
driven gear is mounted in a bearing bracket at 
the rear, with provision for flexible coupling 
and shaft connection to the typing reperforator. 


c. CODE BAR MECHANISM - The code bar 
mechanism is located on the front underside 
portion of the keyboard. Each keylever in the 
lower three rows and the space bar is connected 
to a code lever, and each keylever in the upper 
row is connected to a function lever. 
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(1) The codeand function levers pivot about 
points near their midportions (figure 4-6). Lo- 
cated above the rear half of the code levers and 
running parallel with the keyboard are, from 
rear to front: the code lever upstop; the clutch 
trip bar; the numbers 1, 2, 3, 4, and 5 code 
bars; two character counter bars (counter and 
carriage return), and the lock bar. The rear 
portion of each code lever or function lever is 
normally held downward by a spring so that the 
front end, with its attached keylever, is held 
upward. 


(2) A wedgelock is mounted on the projec- 
tion of the lower front portion of all code levers 
(figure 4-7). If one of these levers is operated, 
the wedgelock moves downward between the lock 
balls in the lock ball channel and crowds them 
together. This prevents any other lever witha 
wedgelock from being operated at the sametime. 
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Figure 4-8. Code Bar Bail Mechanism 


(3) With the signal generator shaft in its 
stop position, the code bars and clutch bar are 
held toward the left (viewed from the front) 
against the tension of their springs by the latch- 
ed-up code bar bail. 

(4) When any keylever,*. the three lower 
rows or the space bar is di. ressed, the rear 
end of the associated code lever engages and 
rotates the code lever universal bail counter - 
clockwise (see figure 4-6). The extension on 
the code lever universal bail disengages from 
the stop at the rear of the universal bail latch 
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lever. This lever then moves downward under 
the tension of its spring. As the lever falls, it 
strikes the code bar bail latch and carries it 
downward (figure 4-8). When the corner of the 
code bar bail latch falls beyond the centerline 
of the needle bearing mounted on the code bar 
bail, the code bar bail is released and swings 
to the right. 


(5) Upon being freed, the code bar bail, 
clutch trip bar, and the selected code bars are 
pulled to the right by their springs. Unselected 
code bars are stopped from moving to the right 


ye . 
Bar Selection 
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by the operated keylever or space bar. For 
example, if the L leveris depressed, code bars 
1, 3, and 4 will be stopped by the code lever 
engaging teethon theundersideof the code bars. 
The teeth on code bars 2 and 5 are omitted in 
this area, and the bars are permitted to move 
to their extreme right hand position (figure 4-9). 


(6) The code bars have vertical extensions 
that engage a curved part of the signal genera- 
tor transfer levers (figure 4-10). The code 


bars which are permitted to move to the right 
carry with them their respective transfer le - 
vers. 


DRIVE LINK 
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Figure 4-10. Transfer Lever Mechanism 


(a) On the LK keyboard, upon reception 
of an external clocking pulse (See paragraph 4- 
3f), the clutch trip bar moves to the right trip- 
ping the signal generator clutch stop lever (fig- 
ure 4-11). This allows the clutch to engage and 
rotate the signal generator cam. 


(b) LAK keyboard operation is similar 
to the LK. After the code bars move to the 
right, a keyboard control selection lever (fig - 
ure 4-12) is linked to and moves right, with the 
clutch trip bar upon reception of the external 
clocking pulse (paragraph 4-3f). When the three 
positioned keyboard selector switch knob is in 
the (K) or (K-T) position, a projection on the 
keyboard control selection lever trips the sig - 
nal generator stop clutch lever. The clutch 
then engages and rotates the signal generator 
cam. 
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d. SIGNAL GENERATOR CLUTCH - When 
the clutch stop lever is tripped, the clutch shoes 
engage a serrated surface on the inside of the 
clutch drum. When power is on (motor unit op- 
erating), the clutch drum rotates continuously 
in a clockwise direction (viewed from the front) 
because it is a part of the geared signal gener- 
ator shaft. Since the clutch shoes are mounted 
on a plate that is part of the cam assembly, the 
cam rotates upon engagement of the clutch. 


(1) Figure 4-13 shows a clutch disengaged. 
Disengagement is caused by bringing together 
lug A on the cam-clutch disk and the lower end 
of clutch shoe lever B. The upper end of lever 
B pivots about its ear C and allows its other 
ear D to move toward the right. The upper 
spring then pulls the two shoes together and 
away from the drum. 


(2) Figure 4-14 shows the same clutch en- 
gaged. This is accomplished by releasing the 
lower end of lever B. The upper end of lever 
B pivots about its ear C (which bears against 
the upper end of the secondary shoe) and moves 
its ear D, and the upper end of the primary 
shoe, toward the left until the shoe makes con- 
tact with the drum at point E. As the drum 
turns counterclockwise, it drives the primary 
shoe downward so that it again makes contact 
with the drum, this time at point F. There, the 
combined forces acting on the primary shoe 
cause it to push against the secondary shoe at 
point G. The lower end of the secondary shoe 
then bears against the drum at point H. The 
revolving drum acts to drive this shoe upward 
so that it again makes contact with the drum at 
point I. Since the forces involved are multi - 
plied at each of the preceding steps, the final 
force developed at point I is very great. This 
force is applied to the lug J on the clutch-cam 
disk to cause it to turn in step with the drum. 
The cam disk is a part of the signal generator 
cam assembly, which rotates upon engagement 
of the clutch. 


e. SIGNAL GENERATOR MECHANISM - The 
signal generator mechanism is located on the 
top front part of the keyboard. A drive shaft 
geared at the rear to the main shaft of the auto- 
matic typer, acam-clutch assembly mounted 
on the forward -end of the shaft, an eccentric 
follower to operate the code bar bail mechanism 
from the cam shaft, a transfer mechanism, and 
a contact box mechanism are the essential fea- 
tures of the signal generator. [Its purpose is to 
convert the mechanical input of the keyboard to 
the electrical signal sequence corresponding to 
that input. To the point of tripping the clutch - 
cam mechanism, operation in response to key- 
board inputis manual through leverage and piv- 
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Figure 4-13. Clutch Disengaged 


ot points and detents. The clutch - cam applies 
the power of the motor to the operation. The 
signal generator originates an electrical signal 
pattern (marking or spacing) on the signal line, 
corresponding to the manual keyboard input. 


(1) As stated in paragraph 4-3c(6), each 
of the five code bars operates its own transfer 
lever (figure 4-10). In addition to these five 
transfer levers, there are two others whichare 
not associated with code bars. These originate 
the start and stop pulses. 


(2) The cam lobes are numbered 1 through 
8 from rear to front. There are seven signal 
pulse lobes on the cam (one for each transfer 
lever). The eighth cam lobe is used to actuate 
the locking bail. 


(3) The cam lobes are so arranged that 
when the cam rotates, lobe 3 engages its trans- 
fer lever first and moves it downward. Almost 
at the same time, the eighth lobe from the rear 
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begins to move the locking bailupward. A blade 
on the locking bail engages in slots on the se - 
lected transfer levers and locks them in posi - 
tion. Unselected transfer levers are locked in 
the left positionas the blade blocks their move+ 
ment. Thus, in the first few degrees of cam 
rotation, the position of the transfer levers is 
locked and the code bars are free to be reset 
in their normal latched positions. 


(4) Transfer lever 3 is the start pulse 
transfer lever. There is no code bar to engage 
this lever, hence, it is always held to the left 
by its own spring. As cam lobe 3 moves this 
lever down, the hook on the upper right of the 
lever engages the right hand side of the trans - 
fer bail. This trips the transfer bail to the 
right and pulls the contact drive link (figure 4 - 
10) to the right. The resulting action of the 
contact toggle is such that the marking contacts 
open and the spacing contacts close. This is 
known as a Spacing pulse. Thus, the first pulse 
(or start pulse) of any character is a spacing 
pulse. 


(5) Lobe 1 and its transfer lever move 
downward next. For the character L it has 
been shown (paragraph 4-3c(5) that transfer 
lever 1 is positioned to the left. In turn, the 
upper right hook of this lever pulls downward 
on the transfer bail, rotating it clockwise. This 
pushes the drive link (figure 4-15) to the right, 
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Figure 4-15. Contact Box Mechanism 
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opening the marking contacts and allowing a 
spacing pulse to be transmitted. 


(6) When lobe 2 anditstransfer lever move 
downward, transfer lever 2 is positioned to the 
right. The upper right hook pulls downward on 
the bail, rotating it clockwise and pushing the 
drive link to the left. This closes the marking 
contacts, and allows a marking pulse to be 
transmitted. 


(7) Similarly, transfer levers 4, 5, and 6 
are pulled down by their respective cam lobes. 
The resulting pulse will be marking if the trans- 
fer lever is to the right, or spacing if it is to 
the left. 


(8) Transfer lever 7 is the stop pulse 
transfer lever. This lever is permanently held 
to the right by astop pin; therefore, the result- 
ing pulse, the stop pulse, is always marking. 
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(9) The locking bail holds the transfer lev- 
ers in their changed positions until after the 
beginning of the fifth pulse. Then cam lobe 8 
pulls the bail down out of locking position and 
all selected transfer levers are free to return 
to their left position. 


(10) Reset of the code bars is accomplished 
by means of an eccentric on the front of the 
cam which drives an eccentric follower (figure 
4-8). The follower engages an eccentric stud 
on the side of the code bar bail and pulls the 
bail to the left as the cam rotates. As the code 
bar bail moves to the left, the code bar bail 
latch clears the needle bearing stud and is 
pulled upward into locking position under ten - 
sionof the spring to latch or reset the code bar 
bail. As the code bar bail is moved into reset 
position, it engages projections on the unlatched 
code bars, clutch trip bar, and a stop on the 
non-repeat lever, moving all these elements to 
the left into latched reset position. 
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f. SYNCHRONOUS PULSED TRANSMISSION 
MECHANISM - The synchronous pulsed trans- 
mission mechanism provides a means of initi- 
ating signal transmission from the keyboard, at 
apredetermined rate, upon reception of a 0.050 
ampere external clocking pulse of 20 milli- 
second duration. 


(1) When any green key on the keyboard is 
depressed, the reset bail moves right and re - 
leases all selected code bars as described in 
paragraph 4-3c(4). Also released is the uni- 
versal code bar which moves right and closes 
the clutch magnet conditioning contacts setting 
up the clutch trip magnet to receive the exter- 
nal clocking pulse (see figure 4-4). 


(2) Upon reception of the external clocking 
pulse, the clutch trip magnet energizes and un- 
blocks the clutch trip bar. As the clutch trip 
bar moves tothe right it engages the clutch trip 
bail extension and trips the signal generator 
clutch allowing the signal generator cam shaft 
to rotate and transmit the proper sequential 
signal. After one complete revolution of the 
signal generator cam shaft, the reset bail re - 
turns to its starting position resetting all code 
bars and the clutch trip bar as explained in 
paragraph 4-3e(10). 


(3) When the LAK keyboard is in the (K) 
or (K-T) position, the signal generator clutch 
must wait for the clutch trip magnet to receive 
the external clocking pulse. In the (T) position 
the signal generator can still be tripped by the 
external clocking pulse unless the clutch trip 
magnet is blinded by appropriate wiring of the 
selector switch. 


g. REPEAT MECHANISM - Operation of the 
REPT keylever, simultaneously with one of the 
keylevers in the three lower rows or the space 
bar, disables the non-repeat mechanism and 
causes the character or function selected to be 
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repeated as long as the REPT keylever is held 
operated. The operated REPT keylever causes 
its function lever to raise the right end of the 
non-repeat lever (figures 4-11 and 4-16), ro- 
tating it about its pivot point. In this position, 
the non-repeat lever cannot be engaged and op- 
erated by the code bar bail; therefore, the non- 
repeat lever crank will not reset the operated 
code bar bail latch. The code bar bail and uni- 
versal bail latch lever are thus maintained in 
their operated positions and the code bar bail 
follows the eccentric arm movement back and 
forth until the REPT keylever is released. 


h. LOCAL LINE FEED MECHANISM (Figure 
4-17) - When the LOC LF keylever on the key- 
board is depressed, paper is fed out of the lo- 
cal typing unit. The mechanism operates as 
follows: depressing the LOC LF _ keylever 
raises the forward end of the local line feed 
bail. This bail pivots and its upper end pushes 
the attached local line feed trip link toward the 
rear until the link engages the line feed clutch 
trip lever on the automatic typer. Thus the 
line feed mechanism on the local typer is made 
to operate without a signal and other typers on 
the same line circuit are not disturbed. 


i. LOCAL CARRIAGE RETURN MECHA - 
NISM - The local carriage return mechanism 
enables the operator to trip the carriage return 
mechanism on the local typing unit only, there- 
by causing the type box carriage to be fully re- 
turned to its normal position at the beginning 
of a line of copy. This mechanism operates as 
follows (see figure 4-18): when the LOC CR 
keylever is depressed, its function lever rises 
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Figure 4-19. Electrical Keyboard Lock Mechanism 


and, in turn, raises the forward end of the car- 
riage return bail. This bail rotates about its 
pivot point until the upper end engages the car- 
riage return lever onthe typer. The carriage 
return mechanism operates inthis manner with- 
out a signal that would cause other typing units 
in the line circuit to function. 


j. KEYBOARD LOCK MECHANISM (LK Key- 
board only) - Operation of the keyboard lock 
keylever (red) causes its function lever to raise 
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the keyboard lock bar pawl (figure 4-6). The 
pawl releases the keyboard lock bar and a 
spring pulls the bar toward the right. In this 
position, projections on the lower side of the 
bar block the upward movement of any code le- 
ver and the repeat function lever. 


k. KEYBOARD UNLOCK MECHANISM (LK 
Keyboard only) - Operation of the keyboard un- 
lock keylever (red) causes its function lever to 
rise against a camming surface on the keyboard 
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lock bar and drive the bar toward the left until 
the lock bar pawl drops into a notch in the lock 
bar (figure 4-6). In this position, the projec - 
tions on the lock bar lie between the code levers 
and offer no interference with their operation. 


1. ELECTRICAL KEYBOARD LOCK MECH- 
ANISM (LAK Keyboard only) - The electrical 
keyboard lock mechanism permits the signal 
generator contact to be electrically shunted 
from the keyboard by depressing the REC key- 
lever (see figure 4-19). This action raises the 
keyboard lock function lever which, in turn, 
raises the lock bar latch. With the lock bar 
latch disengaged, the lock bar is free to move 
to the right under spring tension of the key - 
board lock switch contact on the switch lever. 
The switch lever then pivots, closing the con - 
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tacts of the switch. The associated circuitry 
is arranged to shunt the signal generator when 
the switch is closed. However, since there is 
no mechanical blocking of the keylevers, the 
typing reperforator can still be operated. (See 
figure 4-20.) 


m. ELECTRICAL KEYBOARD UNLOCK 
MECHANISM (LAK Keyboard only) - The key - 
board unlock mechanism permits the keyboard 
to be unshunted. The operation of the mecha - 
nism is as follows: 


(1) When the SEND keylever is depressed 
(figure 4-21), the keyboard unlock function le - 
ver rises against a diagonal camming surface 
on the lock bar (see figure 4-19). This moves 
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Figure 4-21. Keyboard Unlock Mechanism 


the lock bar to the left until the lock bar latch 
falls into a notch on the lock bar. 


(2) As the lock bar moves to the left, the 
switch lever (see figure 4-19) pivots and opens 
the contacts of the keyboard lock switch. The 
associated circuitry is so arranged that when 
the switch contacts open, the signal generator 
is no longer shunted (paragraph 4-31) andnor- 
mal transmission can take place. 


n. MARGIN INDICATOR MECHANISM (Fig - 
ure 4-22) - The margin indicator cam disk on 
the associated typing unit spring rotates with 
the drum as spacing occurs. As the end of each 
line is approached, the cam surface of the disk 
makes contact with the margin indicator con - 
tact switch lever and rotates it about its pivot 
point. When the lever rotates, it releases the 
margin indicator switch plunger. The normally 
open contacts are closed, completing the cir - 
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cuit to a margin indicator light in the cabinet. 
The carriage return cycle returns the cam disk 
to its starting position opening the margin indi- 
cator switch. On LAK keyboards the switch is 
operative only when the keyboard selector switch 
is in the (K) or (K-T) positions. (See End - of - 
Line Switch, paragraph 4-30(4). 


o. CHARACTER COUNTER MECHANISM 
(See figures 4-23 and 4-24) - The character 
counter is driven mechanically from the mech- 
anism linking the LAK keyboard and the typing 
reperforator through the counter and counter 
reset code bars located in the second and third 
slots of the code bar basket. The mechanism 
is mechanically disabled in the (K) and (K - T) 
modes of operation. The code bars drive pro - 
jections which engage the forks of the feed and 
reset bails of the counter. As the code bars 
fall to the right, when a key on the keyboard is 
struck, the counter mechanism is tripped. 


(1) STEPPING - Referring to sequence A, 
figure 4-25, as a key is struck, the code bars 
fall tothe right, carrying with them feed bail 1. 
The drive lever, which is linked to the feed 
bail, moves to the left slightly more than one 
tooth. As the code bars are reset, stepping 
bail 1 moves clockwise, causing the drive lever 
to advance the ratchet drum one tooth. The 
drive pawl prevents the ratchet drum from ro - 
tating counterclockwise until it is again tripped 
for the following character. When this occurs, 
the ratchet drum rotates slightly counterclock- 
wise, coming to rest against the latch lever. 


(2) COUNTER RESET 


(a) Sequence B, figure 4-25, illustrates 
the tripped position of the counter mechanism 
for a reset function. Reset bail 2 moves coun- 
terclockwise, as its code bar falls to the right, 
causing the reset lever in turn to rotate clock- 
wise. As the reset lever rotates clockwise, 
the reset lever extension moves downward un - 
til it falls under the shoulder of the projection 
on the drive and latch levers under the action 
of its spring. When the counter bars are reset 
as inC, figure 4-25, the reset bail is rotated 
clockwise to its original position. This causes 
the reset lever to rotate counterclockwise, car- 
rying the reset lever extension upward, and 
moving both the drive and latch levers out of 
engagement with the ratchet teeth. The mech- 
anism remains in this condition, and the ratchet 
drum assembly rotates rapidly counterclock - 
wise (under the action of its return spring) un - 
til it reaches its zero position. 


(b) As the ratchet drum reaches its 
zero position, a stop on the ratchet strikes a 
stop lever fastened to the frame. The elastic 
impact is transmitted through the stop lever to 
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the anti-bounce lever, whose lower end is nor- 
mally in contact with the stop lever. The anti- 
bounce lever rotates counterclockwise, drop - 
ping in behind the ratchet stop. As the ratchet 
drum rebounds from the stop lever, its stop 
strikes the anti- bounce lever, preventing fur - 
ther motion and maintaining the anti-bounce 
lever in its actuated position. The ratchet con- 
tinues to operate between the stop lever and 
anti-bounce lever until the energy in the system 
has been largely dissipated. The ratchet stop 
then remains in contact with the stop lever, 
permitting the anti-bounce lever to return to its 
normal position. 


(3) RESTART - Sequence D, figure 4-25, 
illustrates the restarting action of the counter 
mechanism for the character following a car - 
riage return. Depressing a key on the keyboard 
causes the counter code bar to fall to the right, 
the feed bail to move counterclockwise, and the 
drive lever to move to the left. As the drive 
lever moves to the left, it is disengaged from 
the reset lever extension and falls into engage- 
ment with the ratchet tooth. As the code bars 
are reset, the feed bail rotates clockwise, and 
the feed lever begins to move to the right. As 
it does, its projection pushes the reset lever 
extension to the right and out of engagement 
with the latch lever which falls into engagement 
with the ratchet drum. The drive lever, upon 
completion of its stroke, steps the ratchet one 
tooth, as in the normal stepping operation. 


(4) END-OF-LINE SWITCH (See figure 
4-23) - In the keyboard (K) and keyboard - tape 
(K-T) modes of operation, the function of this 
switch is performed by the margin indicator 
switch. (See paragraph 4-3n. ) 


(a) The end-of-line switch operates the 
margin indicator lamp in the cabinet to signal 
the end ofa typed page printed line. The switch 
circuit is operative only in the tape (T) mode of 
operation. 


(b) Operation of the character counter 
end-of-lineswitch iscontrolled by aswitch cam 
(figure 4-23). The switch cam rotates with the 
ratchet drum and can be adjusted to close the 
switch at any typed line length of from 10 to 80 
characters. 


p. KEYBOARD SELECTOR SWITCH (See 
figure 3-3) - Three modes of operation of the 
basic teletypewriter equipment are provided 
through the LAK keyboard. Selection of the 
desired mode is made by a three - position se - 
lector switch mounted on the keyboard base. 
The knob controlling the selector switch is lo - 
cated on the front of the cabinet to the left, and 
in line with, the keyboard. The operating po - 
sitions of the switch are: 
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Keyboard - Typing Reperforator Linkage 


Figure 4-26. 
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(1) KEYBOARD (K) - In this position, sig- 
nals are generated only by the keyboard. The 
typing reperforator and transmitter distributor 
circuits are inoperative. 


(2) KEYBOARD-TAPE (K-T) - In this po- 
Sition, tape is perforated by the typing reper - 
forator simultaneously with operation of the 
keyboard signal generator. Signals can also be 
generated through the transmitter distributor, 
but such signals are not recorded on the tape 
prepared through the keyboard. 


(3) TAPE (T) - In this position, tape is 
perforated at high speed by the typing reperfo - 
rator, with no signal generation. The trans - 
mitter distributor can be utilized simultane - 
ously for signal generation, or the automatic 
typer can be utilized to monitor incoming sig - 
nals, 


q. KEYBOARD - TYPING REPERFORATOR 
LINKAGE MECHANISM (See figure 4-26) - The 
LAK keyboard-typing reperforator linkage con- 
sists principally of a code bar extension basket 
mechanism and reset cam follower bracket 
mechanism. The functions of the code bar ex - 
tension basket mechanism are to transmit char- 
acter information from the keyboard code bars 
to the typing reperforator, and to control the 
operation of the typing reperforator and key - 
board in the (T) mode of operation. The reset 
cam follower mechanism provides the linkage 
between the clutch trip barand the reperforator 
cam in the (T) mode, permitting the keyboard 
to be reset at high speeds by the typing reper - 
forator. 


(1) OPERATION IN (K) MODE - In this 
position, signals are generated by the key- 
board, and the typing reperforator is inopera - 
tive. This mode of operation is set up by turn- 
ing the keyboard selector switch knob to the 
left to the (K) position. The keyboard - typing 
reperforator linkage is conditioned as follows 
in both (K) and (K-T) positions: 


(a) When the keyboard selector switch 
knob (figure 4-26) is turned to the (K) position 
(left), or (K-T) position (center), the blocking 
bail, shown in the illustration, is moved left to 
the dotted position by the action of the control 
cam. When a code bar is selected and moves 
to the right, the code bar extensionis prevented 
from moving to the right by the blocking bail 
and, therefore, information is not transmitted 
to the punch. An extension on the blocking bail 
also prevents selection of the character counter 
code bars (paragraph 4-30). 


(bo) As the blocking bail moves to the 


left, a Second extension (figure 4 - 26) engages 
a bell crank, pivots the bell crank clockwise, 
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and disengages the latch from the clutch trip 
bar link. As the clutch trip bar moves to the 
right, the clutch trip bar link remains in the 
position shown, and the typing reperforator 
clutch is not tripped. 


(c) The keyboard control selection le - 
ver (figure 4-26) is pivoted counterclockwise 
so that its pin at point K is free of the hook on 
the reset lever of thereset cam follower mech- 
anism. At the same time, the extension on the 
right end of the keyboard control selection le - 
ver moves up to the dotted position shown at L 
so that, as the clutch trip bar falls to the right, 
the extension strikes the signal generator clutch 
trip lever and operates the signal generator 
mechanism. 


(2) OPERATION IN (K-T) MODE - In this 
mode, signals are generated by the keyboard, 
and tape is simultaneously perforated. This 
mode of operation is set up by turning the se - 
lector switch knob to the (K-T) position (cen - 
ter), conditioning the keyboard-typing reperfo- 
rator as follows: 


(a) When the keyboard selector switch 
knob is moved to the (K-T) position (center), 
the linkage between the keyboard and typing re- 
perforator is as described above in paragraph 
4-3q(1)(a), (b) and (c). 


(bo) As the keyboard selector switch 
knob is moved to the (K-T) position, the selec- 
tor keyer circuit of the keyboard typing reper - 
forator is connected to terminals on the LAAC - 
229BR cabinet terminal board, and there, by 
wiring supplied by the customer, to the termi - 
nals of the keyboard signal generator circuit. 
In this way, signals generated by the keyboard 
may be stored in perforated tape by action of 
the keyboard typing reperforator selector mech- 
anism. 


(c) The character counter is inopera- 
tive as described in 4-3q(1)(a). The end-of-line 
Switch is also inoperative, due to position of 
the keyboard selector switch. 


(3) OPERATION IN (T) MODE - In this 
mode, tape is perforated by the typing reperfo- 
rator, but no signals are generated by the key- 
board. Transmission circuits are conditioned 
for signal generation through the transmitter 
distributor. The keyboard is reset by the typ - 
ing reperforator, since the signal generator 
mechanism is inoperative. This mode of oper- 
ation is set up by turning the keyboard selector 
switch knob to the (T) position (right). This 
conditions the keyboard-typing reperforator 
linkage as follows: . 
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(a) When the keyboard selector switch 
knob is turned to the (T) position (right) the 
keyboard control selection lever (figure 4 - 26) 
is pivoted clockwise so that its pin at point K 
is in position to engage the hook of the reset 
cam follower reset lever. The right end of the 
keyboard control selection lever at point L falls 
so that it will not engage the signal generator 
clutch trip lever. In the (T) position, therefore, 
the signal generator clutch is not tripped by the 
keyboard control selection lever, and the sig - 
nal generator is inoperative. However, the 
signal generator can still be tripped by an in- 
coming external clocking pulse unless the aux - 
iliary switch on the selector is re-wired to 
prevent this. 


(b) The blocking bail (D, figure 4-26) 
moves to the right, releasing the code bar ex - 
tensions and character counter code bars. The 
bell crank pivots counterclockwise, allowing 
the latch to engage the clutch trip bar link. 


(c) The keyboard control selection le - 
ver (K, figure 4-26) remains in its counter - 
clockwise position so that it is not engaged by 
the reset lever of the reset cam follower, but 
is still in position to trip the signal generator 
clutch trip lever. 


(d) The character counter is operative 
and controls the end-of-line indicator lamp. 
(Refer to paragraph 4-3n and 4-30(4) for a de - 
scription of control switch operation. ) 


(e) When a code keylever is depressed, 
the clutch trip bar moves right and the follow- 
ing sequence takes place: 


1. The code bar bail and clutch trip 
bar move to the right, releasing the selected 
code bars. The selected code bars and asso- 
ciated code bar extensions (E, figure 4-26) 
move to the right. As the code bar extensions 
move to the right, they engage their associated 
punch slide latches at C, causing the punch 
slide latches to rotate counterclockwise andun- 
lock the punch slides at B. 


2. The clutch trip bar link (figure 
4-26) is pulled to the right by the clutch trip 
bar. The clutch trip bar is coupled to the re- 
perforator trip lever latch. This latch contacts 
the reperforator trip lever at G, causing it to 
rotate counterclockwise. As it moves counter- 
clockwise, the reperforator trip lever is dis - 
engaged from the clutch release at F. The 
clutch release falls under spring tension and 
releases the reperforator clutch trip lever, 
which, in turn, trips the reperforator clutch. 
The signal generator clutch is tripped as pre- 
viously described. 
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3. As the reperforator trip lever 
rotates counterclockwise, the reset bail trip 
lever linked to it (figure 4-26) pulls down an 
extension on the punch slide reset bail at J. 
The reset bail moves downward permitting the 
selected punch slides (A) to move to the left 
under the action of their bias springs. 


4. As the clutch trip bar nears the 
end of its stroke to the right, the upper portion 
of the latch comes in contact with the stop at 
point I. The latch then pivots counterclock - 
wise, releasing the clutch trip bar link, which 
moves rapidly to the left under the actionof the 
compression spring shown immediately below 
the stop. The clutch trip bar link is stopped in 
its movement to the left by its extension strik - 
ing the stop at point H. The reperforator trip 
lever latch is to the left of and completely free 
of the reperforator trip lever. As the clutch 
release pivots clockwise under the resulting 
action of the pin on the reset cam, the reperfo- 
rator trip lever is released from its counter - 
clockwise position and allowed to rotate clock - 
wise to its normal position (G, figure 4-26). 


5. Simultaneously, the clutch trip 
bar (figure 4-26) is being reset and is moving 
to the left. As the latch moves to the left, away 
from the stop at point D, it pivots clockwise to 
its normal position, so that when the clutch 
trip bar is at the extreme left of its reset trav- 
el, the latch is again allowed to hook under the 
clutch trip bar link. This completes the oper - 
ating cycle. 


(f) Code bar reset is accomplished by 
the reset cam follower mechanism. When a 
code keylever on the keyboard is depressed, 
the code bar bail and clutch trip bar (figure 4 - 
26 ) fall to the right so that the reset lever with 
hook is in position to engage the pin of the key- 
board control selection lever at K. When the 
reperforator clutch is tripped, the reset cam 
begins to rotate counterclockwise, and, as it 
does, the reset cam follower arm and associ - 
ated reset lever rotate clockwise. The hook on 
the reset lever engages the pin on the keyboard 
control selection lever and moves the selection 
lever and clutch trip bar to the left. The con- 
figuration of the reset cam is such that, at a 
later stage of the operating cycle, the reset 
lever with hook moves away from the pin of the 
keyboard control selection lever. The clutch 
trip bar again starts to move tothe right. How- 
ever, the code bar bail latch latches the code 
bar bail at this point, preventing further move- 
ment of the clutch trip bar as the reset cam 
follower arm returns to its initial position. 


r. SPEED CHANGING MECHANISM (Figure 
4-26A and 4-26B) - 
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(1) The speed changing mechanism consists 
of a gear assembly and a control linkage from 
the front of the keyboard allowing the operator 
to select one of three speeds. 


(2) The gear assembly is shown schemati- 
cally in Figure 4-26A. The assembly contains 
three sets of constantly meshed gears, D with 
E, C with F and B with G. The pinions, B, C 
and Dare pinned toacommon drive shaft geared 
to the motor. The driven gears may be selec- 
tively keyed to the driven shaft and thus to the 
load through an idler gear, H. The key, which 
is fitted into a keyway in the driven shaft, may 
be moved left or right as illustrated in Figtire 
4-22B. The right end of the key (as viewed 
from the front of the keyboard) is spring biased 
radially outward from the shaft center. Action 
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in selecting different operating speeds is as 
follows, starting with the key engaged in the 
center gear as shown in Figure 4-26B. As the 
key is moved left or right, the key is cammed 
radially inward toward the center of the shaft 
against its spring by the action of the cam sur- 
face against the inner shoulder of the gear. 
This action disengages the key from the center 
gear. The key remains in the disengaged posi- 
tion until it is moved past the shoulder of the 
adjacent gear. As this adjacent gear rotates on 
the keyed driven shaft, the slot on the inner 
bearing surface of the gear willalign itself with 
the right end of the key, which has been posi- 
tioned approximately at the center of. the gear. 
When this occurs, the key will snap radially 
outward into engagement with the gear, under 
the action of the spring. 


PRINTER 
GEAR 
(667) 


Figure 4-26A. Speed Changing Mechanism 
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Figure 4-26B. Speed Changing Mechanism 


(3) The key is coupled to the inner flanged 
sleeve by means of an extension into a hole in 
the sleeve. The inner flanged sleeve and key 
rotate with the shaft. See Figure 4-26B. 


(4) The innerflanged sleeve rotates within 
the non-rotating outer bearing sleeve, which is 
coupled to the operating linkage. The outer 
bearing acts against the flanges of the inner 
flanged sleeve to move the inner flanged sleeve 
and key axially along the shaft during operation 
of the control linkage. 


(5) The control linkage consists of geared 
shafts coupling a knob on the front of the key- 
board tothe flanged sleeve on the gear assembly. 


(6) The speed chosen is indicated to the 
operator by the position of the knob with respect 
to markings on the front of the keyboard. 


s. TAPE BACKSPACE - Depressing the 
TAPE B.SP. keylever directly activates a 
switch which controls the back space function 
on the typing reperforator. The keylever is 
spring loaded to return to its unoperated posi- 
tion after each operation. There is no asso- 
ciated function lever for this keylever, and the 
code bar mechanism is not affected by its op- 
eration. The operation is isolated from the 
signal generator mechanism and does not affect 
other units in the line circuit. The purpose of 
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the backspace function is to permit eradication 
of an erroneous character code, or codes, by 
reperforating such codes, using the five-hole 
perforated letters code. 


4-4. TYPING UNIT LP77YD/AGM, LP77YD/ 
AJV OR LP124YD/AJU 


a. GENERAL 


(1) The LP77YD/AGM, LP77YD/AJV or 
LP124YD/AJU, typing units are furnished with 
Automatic Send-Receive Sets (ASR), Send- 
Receive Sets (KSR), Receive Only Sets (RO), 
and Multiple Send-Receive (KSR) and Receive 
Only (RO) Sets. In the RO Set the typing unit is 
positioned by two locating studs on the LB- 
10/000 base. Power is furnished to the unit 
through the gearing arrangement between the 
main shaft driving gear and the intermediate 
shaft driving gear on the base. Although the 
LB10/000 is not equipped with a keyboard, 
keys are provided to control local functions. 
The ASR base (LAK21BRW, LAK33BRW or 
LAK47BRW), and KSR base (LK25BRW, 
LK52BRW or LK53BRW), are equipped with 
keyboards. The typing unit is positioned as on 
LB10/000, and is geared to the base inter- 
mediate gear or speed changing mechanism. 
In addition the main shaft also furnishes power 
to the signal generator mechanism on the 
keyboard. 
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Figure 4-27. Type Box Arrangement, Viewed From the Front of the Typing Unit 


(2) Operation of the unit is identical in all 
instances. A cam on the typing unit carriage 
return mechanism operates the margin indica - 
tor switch. Except for limited local functions, 
the typing unit operates in response to signal 
line code impulses (marking or spacing), elec- 
tro-mechanically converting the electrical sig- 
nal representations to page printed character 
form (see figure 4-27). Operation at either 75 
baud or 45.5 baud is possible, depending on the 
gear set used. The unit is equipped with Gothic 
style standard communications symbols, and is 
capable of handling multicopy paper. 


(3) The receiving circuit for the typing 
unit (see applicable wiring diagram in Vol. 3) 
consists of two 132 ohm selector magnet coils 
series connected for 0.030 to 0.035 ampere 
line current operation. The required operating 
current is supplied by a rectifier assembly 
through an electronic keyer on the electrical 
service assembly located behind the keyboard. 
The coils are wired to a 35 point connector 
mounted on the unit's right frame. All signal 
carrying leads are shielded, and all shielding 
is insulated from the equipment frame. 


b. MAIN SHAFT (See figure 4-28) 


(1) The main shaft is located in the lower 
rear portion of the typing unit and extends the 
full length of the unit. It is supported by ball 
type bearings mounted in each side frame. 


(2) When the typing unit is mounted on a 
keyboard the keyboard helical driving gear on 


CHANGE 3 


its main shaft meshes with the signal generator 
helical driven gear. The main shaft helical 
driven gear meshes with the main shaft helical 
driving gear on the motor driven intermediate 
shaft on the keyboard. Thus, motive force is 
extended from the motor tothe main shaft which 
in turn drives the keyboard mechanism. 


(3) The main shaft supports six clutches, 
each of which when tripped, drives its associ - 
ated mechanism. These clutches have two 
shoes which bear against the inside surface of 
a drum, which in turn is keyed to the main 
shaft. The operation of the clutches is as de - 
scribed in paragraph 4-3d. Two of the clutches 
(namely, the line feed and the spacing clutches) 
have three sets of lugs equally spaced about 
their periphery, for controlling the engagement 
and disengagement of the clutch shoes with the 
drum. Thus, these clutches may turn only one- 
third of a revolution when tripped. The re- 
maining clutches have one set of lugs, and turn 
a complete revolution when tripped. 


c. SELECTING MECHANISM 


(1) The selecting mechanism consists of 
the selector magnet coils and armature, a se- 
lector cam -clutch, and the associated levers, 
arms, bails, and slides necessary to convert 
the electrical elements of the start - stop code 
to the mechanical arrangements which govern 
the characters to be printed and the functions 
to be performed. 


(2) The selector cam-clutch comprises, 
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Figure 4-28. Typing Unit Main Shaft 
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Figure 4-29. Selector Cam-Clutch Trip Mechanism 
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from right to left (figure 4-28): the clutch, stop 
arm bail cam, the fifth, fourth, and third se- 
lector lever cams, the cam for the spacing and 
marking lock levers, the second and first selec- 
tor lever cams, the push lever reset bail cam, 
and the code bar clutch trip cam. 


(3) During the time in which a closed line 
circuit (marking) condition exists, the selector 
magnet coils are energized and hold the selec- 
tor armature against the selector magnet pole 
pieces. In this stop position, the selector ar - 
mature blocks the start lever (figure 4-29). 
While the signal for any character or function 
is being received, the start (spacing) element 
releases the selector armature which, under 
the tension of its spring, moves away from the 
magnet cores and thus unlatches the start lever. 
The start lever turns clockwise under the ten - 
sion of its spring, to move the stop arm bail 
into the indent of its cam. As the stop arm 
bail rotates about its pivot point, the attached 
stop arm is moved out of engagement with the 
clutch shoe lever. The selector cam -clutch 
engages and begins to rotate. The stop arm 
bail immediately rides to the high point of its 
cam where it remains to hold the start lever 
away from the selector armature during the 
signaling time. When the stop element at the 
end of signal is received, the selector arma - 
ture is pulled upto block the start lever. Thus, 
the stop arm bail is prevented from dropping 
onto the low part of its cam (stop position of 
cam-clutch), and the attached stop arm is held 
so as to stop the clutch shoe lever. The selec- 
tor clutch one-stop cam disk, upon which the 
latch lever rides, has an indent at its stop po- 
sition. When the clutch shoe lever strikes the 
stop arm, the inertia of the cam disk assembly 
causes it to continue to turn until its lug makes 
contact with the lug on the clutch shoe lever. 
At this point, the latch lever drops into the in - 
dent in the cam disk, and the clutch is held 
disengaged until the next start element is re - 
ceived. 


(4) The series of five selecting levers, a 
marking lock lever, and a spacing lock lever 
ride their respective cams on the selector cam- 
clutch. As the marking and spacing signal ele- 
ments are applied to the seiector magnet, the 
selector cam -clutch rotates and actuates the 
selector levers. When a spacing impulse is 
received, the marking lock lever is blocked by 
the end of the armature and the spacing lock 
lever Swings toward the right (right end view) 
above the armature and locks it in the spacing 
position until the next signal transition is due. 
Extensions on the marking lock lever prevent 
the selector levers from following their cams 
(figure 4-30). When a marking element of the 
signal is received, the spacing lock lever is 
blocked by the end of the armature and the 
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marking lock lever swings to the right below 
the armature to lock it in the marking position 
until the next signal transition is due. During 
this marking condition, the selector levers are 
not blocked by the marking lock lever extensions 
but are permitted to move against their respec- 
tive cams. The selecting lever that is opposite 
the indent in its cam, while thearmature main- 
tains a marking condition, swings to the right 
or selected position momentarily. Each se- 
lecting lever has an associated push lever which 
drops into a notch on the top of the selecting 
lever when it falls into its cam indent. As the 
selector cam-clutch turns, each selecting lever 
together with its latched push lever is moved 
toward the left and held thereuntil all five code 
impulses have been received. At that time, all 
selected push levers are positioned to the left 
and all unselected push levers are positioned to 
the right, in which positions they are held until 
the next start element is received. When the 
subsequent start element again causes the se - 
lector cam-clutch to rotate, the push lever re- 
set bail, in following its cam, unlatches the 
selected push levers. The push levers then 
return to the unselected (right) position under 
their spring tension. 


d. ORIENTATION 


(1) In order to establish the operating 
margins for the typing unit, it is necessary 
that the sampling of the signal by the selecting 
mechanism occur at the most favorable portion 
of the signalelements. This is referred to as 
orientation. 


(2) When the range finder knob (figure 4 - 
29) is pushed inward and rotated, its attached 
range finder gear moves the range finder sec - 
tor (which mounts the stop arm bail, stop arm 
and latch lever), either clockwise or counter- 
clockwise about the selector cam-clutch. This 
changes the angular position at which the selec- 
tor cam-clutch stops with respect to the selec- 
ting levers. When an optimum setting is ob - 
tained, the range finder knob is released. Its 
inner teeth engage the teethof the indexing lock 
stud to lock the range finder mechanism in po- 
sition. The setting may be read on the range 
scale opposite the fixed index mark. 


e. PRINTING MECHANISM 
(1) CODE BAR MECHANISM 


(a) GENERAL - The character which is 
to be printed is determined basically by the 
combination set up on the six code bars which 
are operated by the code bar positioning mech- 
anism. In order to position the code bars, 
their associated shift bars must first be indi - 
vidually thrown toward the front or rear of the 
typing unit by transfer levers which respond to 
action of the selecting mechanism. While held 
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Figure 4-30. Selector Mechanism 

(Right End View) 
in these positions, the code bar shift bars are 
acted upon by code bar shift levers to which 
motion is extended from the code bar clutch 
when activated by the code bar clutch trip cam. 
Detailed functioning of the coordinated mecha- 
nism follows. 


(b) CODE BAR POSITIONING - Each 
push lever (paragraph 4 - 4c(4) of this section) 
has an associated intermediate arm, transfer 
lever, and code bar shift bar (figure 4-31). In 
addition, there is a "common" transfer lever 
with its code bar shift bar. When a push lever 
is toward the right (spacing position) its asso - 
ciated intermediate arm and transfer lever are 
pulled toward each other by spring. This causes 
the transfer lever to turn counterclockwise a- 
bout its pivot point (right end view) and position 
its code bar shift bar toward the front of the 
typing unit (spacing position). When a push 
lever is to the left (marking position), it moves 
the intermediate arm toward the left. This 
causes the transfer lever to turn clockwise a - 
bout its pivot point and position its code bar 
shift bar toward the rear of the typing unit 
(marking position). The common transfer lever 
(front view-third from the left) has an extension 
which passes behind the number 1 and number 
2 transfer levers (figures 4-32 and 4-33). 
When either or both of these transfer levers 
are moved to the rear (marking position), they 
move the common transfer lever to the rear. 
This in turn moves the common code bar shift 
bar toward the rear of the typing unit (marking 
position). As the selector cam-clutch com - 
pletes its revolution, the trip shaft operating 
lever (fastened to the code bar clutch trip shaft) 
rides to the peak of the code bar clutch trip 
cam (figure 4-28) and causes the shaft to turn 
slightly. Its attached code bar clutch trip lever 
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Figure 4-31. Code Bar Postioning Mechanism 


releases the code bar clutch. Rotation of the 
clutch actuates thecode bar shift levers through 
the intervening shift lever drive shaft, drive 
arm and shift lever link (figure 4-32). Code 
bar shift bars which have been moved toward 
the rear position by their transfer levers are 
engaged by the rear code bar shift lever and 
are shifted to the left. Code bar shift bars 
which have been moved toward the front posi - 
tion are engaged by the front code bar shift le- 
ver and are shifted toward the right (figure 4 - 
33). Thus, the six code bar shift bars shift 
their respective code bars toward the right or . 
left, where they are retained by a detenting 
mechanism. The code bar clutch one-stop cam 
disk, upon which the latch lever rides, has an 
indent at its stop position. When the clutch 
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Figure 4-32. 


shoe lever strikes the code bar clutch trip le - 
ver, the inertia of the cam disk assembly 
causes it to continue to turn until its lug makes 
contact with the lug on the clutch shoe lever. 
At this point the latch lever drops into the in - 
dent in the cam disk and the clutch is held dis - 
engaged until the trip lever is again operated. 
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(c) ARRANGEMENT OF CODE BARS - 
Three additional codebars bring the total num- 
ber of code bars tonine. They are arranged 
from top to bottom as follows: suppression, 
number 4, number 1, number 5, number 2, 
number 3, common, automatic carriage return 
and line feed, and shift -unshift (figure 4 - 34). 
In the equipment as furnished, the suppression 
code barhas noconnection with a shifting mech- 
anism. 


(2) TYPE BOX AND TYPE BOX CARRIAGE 
(Figure 4-35) 


(a) GENERAL - All of the characters 
that may be printed by the typing unit are form- 
ed by type pallets which are arranged in a type 
box. The type box is mounted in a carriage 
from which it may be removed for cleaning or 
replacement. [In order to print any selected 
character, the type box carriage is so posi - 
tioned that the character on the pallet is di- 
rectly over the required location on the paper. 
Since the pallets are arranged in four horizon - 
tal rows and sixteen vertical rows, it is nec - 
essary to position the type box carriage both 
horizontally and vertically (see figure 4-27 for 
character arrangement). The type boxcarriage 
rides onrollers over a track which is moved 
vertically for positioning in that plane. The 
carriage is positioned horizontally on its track 
by the oscillating rail slide and type box car - 
riage link. The slide rides the oscillating rail 
and is clamped to the rear section of the upper 
draw wire rope. The link provides a flexible 
connection to permit the type box carriage to 
follow both the vertical movement of the type 
box carriage track and the horizontal move - 
ment of the oscillating rail slide. The lower 
right rear end of the upper draw wire rope is 
fastened to the spacing drum. From this point, 
it passes part way around the spacing drum, 
upward and around the right oscillating rail 


Figure 4-33. 
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pulley, over to the left oscillating rail pulley, 
and downward to the spring drum. After pass- 
ing part way around the spring drum, the upper 
draw wire rope is doubled backward around it 
and passes upward to the left printing carriage 
rail pulley over to the right printing carriage 
rail pulley, and downward to the spacing drum 
to which it is again fastened. The lower draw 
wire rope is fastened at its left end to the spring 
drum and at its right end to the spacing drum. 
It actsin opposition to the upper draw wire rope 
and holds the two drums in phase (figure 4-36). 
A tensioning pulley rides the under side of the 
lower draw wire rope, to take up any slack 
which may occur due to stretching of the upper 
and lower draw wire ropes. The oscillating 
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on the typing unit frame at their lower ends. the horizontal positioning of the oscillating rail 
Thus, the oscillating rail and draw wire rope and alsoconnect it with the oscillating rail shift 
that it carries may be shifted to the leftor right slide. The links are pivoted and are of such a 
with nochange in position relative to each other. length that only one at a time may be fully ex - 
The oscillating rail shift slide and the two os - tended. As will be shown later under FUNC - 


cillating rail shift links are used to accomplish TIONS (paragraph 4-4i), the oscillating rail 
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Figure 4-38. Right Side Mechanism 


shift links are used to position the oscillating 
rail, and thus the type box, so that either the 
left side (letters characters) or the right side 
(figures characters) of the type box is selected. 


(b) POSITIONING - The selection of the 
various characters from the four horizontal 
rows and the eight vertical rows in either the 
left (LTRS) side or the right (FIGS) side of the 
type box, and the printing of those characters 
takes place as follows: 


1. Briefly, the number 1 and num - 
ber 2 code bars determine the selection of the 
horizontal row. The number 3 code bar deter- 
mines whether the selection is to be made from 
the left four vertical rowsor right four vertical 
rows (in either the letters or figures side). The 
number 4 and number 5 code bars determine 
the selection of one row from the four vertical 
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rows predetermined by the number 3 code bar. 


2. Four code bars (longer than the 
others), extend through the right code bar 
bracket and serve as stops for the right ''knee 
action" vertical positioning levers. They are 
(from top to bottom), suppression, number 1, 
number 2, and common (figure 4-34). Notches 
are arranged in the left ends of the code bars 
so that the left side "knee action" vertical po- 
sitioning levers are stopped, in each case, by 
the same code bar that blocks the right side le- 
vers. After all code bars have been positioned 
by the code bar positioning mechanism, the code 
bar clutch-cam follower arm and its roller, in 
traversing the sloping indent on the code bar 
clutch-cam, rotates the clutch trip lever shaft. 
As the shaft turns, it first causes the function 
clutch trip lever to release the function clutch 
(figure 4-37) and then causes the type box clutch 
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trip arm to engage its trip lever and release the 
type box clutch. When the type box clutch com- 
pletes its revolution, it is disengaged by its trip 
lever and latch lever inthesame manner as was 
the code bar clutch, described in paragraph 4 - 
4e(1)(b). During its rotation, the type box clutch 
operates a drive link and a bracket tocause the 
main rocker shaft to oscillate. This in turn, 
through its left and right brackets and the main 
side drive links, extends the motion tothe main 
side lever to operate the "knee action" vertical 
positioning levers (figure 4-38). These levers 
are driven upward until they strike a projecting 
code bar which causes them tobuckle. The type 
box carriage track is mounted between the ver- 
tical positioning levers, and its vertical motion 
is controlled by them. When the number 1 and 
number 2 code bars are toward the right (spac- 
ing), the common code bar is also toward the 
right and blocks the vertical positioning levers. 
The top row of pallets in the type box are then 
in line for printing. When the number 1 code 
bar is toward the left (marking), and the number 
2 code bar is toward the right (spacing), the 
common code bar is toward the left. The num- 
ber 2 code bar then blocks the vertical position- 
ing levers, and the second row of pallets in the 
type box is in line for printing. When the num- 
ber 1 code bar is toward theright (spacing), and 
the number 2 code bar is toward the left (mark- 
ing), the common code bar is again toward the 
left. Now the number 1 ccde bar blocks the 
vertical positioning levers and the third row of 
pallets in the type box is in line for printing. 
When the number 1 and number 2 code bars are 
toward the left (marking), the common code bar 
is also toward the left. The suppression code 
bar blocks the vertical positioning levers, and 
the fourth, or bottom, row of pallets in the type 
box is then in line for printing. At each of the 
four levels at which the vertical positioning le- 
vers may be stopped, they are momentarily 
locked by locklevers, which are controlled by 
the main side lever follower arms. 


3. A bracket attached to the main 
rocker shaft applies vertical motion tothe main 
bail by means of two main bail links (figure 4 - 
39). Attached to each end of the oscillating rail 
shift slide are pivoted "buckling'' type drive 
links, which extend downward to each endof the 
main bail. As the main bail moves downward, 
the left shift slide drive links, if not buckled, 
will try to shift the oscillating rail shift slide 
toward the right, while the right shift slide 
drive links, if not buckled, will try to shift the 
oscillating rail shift slide toward the left. When 
the number 3 code bar is shifted toward the left 
(marking), the horizontal motion reversing 
Slide is shifted toward the left by the reversing 
Slide shift lever, and is held there by detent le- 
vers. A bracket near the right end of the re- 
versing slide will then make contact with the 
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right shift slide drive links and cause them to 
buckle. As the main bail is driven downward, 
the unbuckled left shift slide drive links will 
start toshift the oscillating rail slide toward the 
right. This positions the type box so that the 
character to be printed will be found in the left 
half of the LTRS or FIGS side. In a similar 
manner, when the number 3 code bar is shifted 
toward the right (spacing) the horizontal motion 
reversing slide isalso shifted toward the right, 
and is held there by thedetent levers. A brack- 
et near the left end of the horizontal motion re- 
versing slide then makes contact with the left 
shift slide drivelinks and causes them tobuckle. 
As the main bail is driven downward, the un - 
buckled right shift slidedrive links will start to 
shift the oscillating rail shift slide toward the 
left. This positions the type box so that the 
character to be printed will be found in the right 
half of the LTRS or FIGS side. 


4. After it has been determined in 
which group of four vertical rows the character 
to be printed is located, the number 4 and num- 
ber 5 code bars operate three horizontal mo - 
tion stop slides. These determine the row in 
that group in which the character is to be found 
(figure 4-39). A wedge shaped horizontal posi- 
tioning lock lever, which is pulled downward by 
the main bail through a yield spring, bears a - 
gainst the horizontal positioning lock lever arm, 
This arm drives the oscillating rail shift slide 
in the direction in which it was started (by the 
number 3 code bar selection) until one of the 
two decelerating slides, which are mounted on 
the oscillating rail shift slide, strikes an un - 
selected horizontal motion stop slide. A cam- 
ming surface on the unbuckled shift slide drive 
links makes contact withand rolls down the face 
of the decelerating slide and causes the drive 
links to buckle. The oscillating rail shift slide 
finally comes to rest when it strikes theblocked 
decelerating slide. This ends the downward 
excursion of the lock lever, the yield spring 
extending until the main bail reaches the lowest 
point of its oscillation. As the main bailreturns 
upward, it centers the oscillating rail shift 
Slide. It is during this time that the horizontal 
motion stop slides are positioned for the selec- 
tion of the next character. The number 4 and 
number 5 code bars each operate a code bar 
bell crank. Each in turn, moves a horizontal 
motion stop slide toward the front (marking), or 
toward the rear (spacing) (figure 4-40). A third 
(common) stop slide (spring tensioned toward 
the rear) is located between the upper and lower 
stop slides and has projections which pass a - 
cross the front edges of these slides (figure 4- 
39). Each stop slide is of a different length. 
The common stop slide, which is the longest 
stop, has an additional stop on its shank which 
serves as the shortest stop when all the slides 
are moved forward. The upper slide (operated 
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Figure 4-40. Stop Slide Positioning 
from the number 4 code bar) is the second 
longest stop, and the lower slide (operated by 
the number 5 code bar) is the third longest 
stop. 


5. When both thenumber 4 and num- 
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ber 5 code bars are toward the right (spacing), 
their respective horizontal motion stop slides 
and the common stop slide are toward the rear. 
The oscillating rail shift slide is moved to the 
right or left of its central position (determined 
by the number 3 code bar) until it is stopped by 
one end of the common vertical row (right or 
left of FIGS center or LTRS center) in line for 
printing. When thenumber 4 code bar is toward 
the right (spacing) and the number 5 code bar is 
toward the left (marking), the lower and the 
common stop slides are toward the front, and 
the upper stop slide is toward the rear. The 
oscillating rail shift slide is moved to the right 
or left of its central position until it is stopped 
by one end of the upper stop slide. This posi - 
tions the second vertical row (right or left of 
FIGS center or LTRS center ) in line for print - 
ing. When the number 4 code bar is toward the 
left (marking) and the number 5 code bar is to- 
ward the right (spacing), the upper and the com- 
mon stop slides are toward the front and the 
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lower stop slide is toward the rear. The oscil- 
lating rail shift slide is moved toward the right 
or left of its central position until it is stopped 
by one end of the lower stop slide. This posi - 
tions the third vertical row (right or left of 
FIGS center or LTRS center ) in line for print - 
ing. When both thenumber 4 and number 5 code 
bars are toward the left (marking), their re - 
spective horizontal motion stop slides and the 
common stop slide are toward the front. The 
oscillating rail shift slide is moved toward the 
right or left of its central position until it is 
stopped by one side of the shank of the common 
stop slide. This positions the fourth vertical 
row (right or left of FIGS center or LTRS cen - 
ter) in line for printing. 


(3) PRINTING HAMMER AND PRINTING 
CARRIAGE 


(a) GENERAL - After the type box has 
been moved so that the selected type pallet is 
in its proper position, it must be struck bya 
printing hammer in order to print. This is ac- 
complished by the action of the printing car - 
riage located on the printing carriage track. 


(b) POSITIONING - The printing car - 
riage rides (on rollers) on the printing carriage 
track which is rigidly attached tothe typing unit 
front plate. The carriage is clamped to thefor- 
ward section of the upper draw wire rope. This 
moves the carriage along its track in such a 
manner that the hammer advances to the next 
printing position. 
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(c) PRINTING - The printing track, 
which is located on the front of the typing unit 
(figure 4-41), is fastened to an extension at 
each end of the main bail. As the main bail 
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reciprocates vertically, it extends the motion 
through the printing track which travels in 
guides located at each end of the track. The 
printing arm, which extends downward from the 
printing carriage, rides the printing track. As 
the arm follows the reciprocating motion of the 
track, its upper end moves first toward the left 
and then toward the right. When the upper end 
of the arm moves toward the left, it rotates the 
printing hammer operating bail clockwise a- 
gainst its spring tension until it becomes latch- 
ed by the operating bail latch (figure 4-42). The 
printing hammer operating bail draws the print- 
ing hammer bail away from the type box by 
means of theprintinghammer bailspring. When 
the upper end of the printing arm moves to its 
extreme right position, it makes contact with 
the latch and causes it to release the printing 
hammer operating bail. The operating bail is 
swung in a counterclockwise direction by the 
operating bail spring until it strikes its stop. 
The printing hammer bail, in being driven by 
the operating bail, is swung toward the type box. 
When the operating bail is stopped, momentum 
causesthe printing hammer tocontinue its trav- 
el against the tension of the printing hammer 
bail spring until the printing hammer strikes 
the selected type pallet. 
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f. SPACING 


(1) GENERAL - To space the printed char- 
acter properly, the type box and printing car - 
riages must be advanced with each character 
printed. As was shown in paragraph 4-4e(2)(a) 
of this section and in figure 4-36, the carriages 
are connected to a draw wire rope which is 
fastened to the spring drum and the spacing 
drum. The purpose of the spring drum, which 
contains a torsion spring, is to tension the draw 
wire rope, and thus the carriages, to the left. 
The spacing drum has ratchet teeth about its 
perimeter which are engaged by the eccentric 
driven spacing drum feed pawls (figure 4 - 43). 
The spacing shaft, which mounts the spacing 
eccentrics, is driven through its helical gear 
by the helical driving gear attached tothe three- 
stop spacing clutchon the main shaft. The gear 
ratio of 1-1/2 to 1 causes the spacing shaft to 
turn one-half a revolution each time the spacing 
clutch is tripped. This allows the feed pawls to 
advance the spacing drum by the amount of one 
ratchet tooth. As shown earlier, each time the 
typing unit operates the main rocker shaft is 
made to oscillate about its center. A cam plate, 
which is fastened to the lower side of the rock- 
er shaft, is in its lowest position during the 
rest time. During the time that printing is to 
take place, the cam plate is moved upward by 
the shaft and operates the spacing trip lever 
bail. As this bail is rotated about its pivot 
point, it raises the spacing trip lever arm (fig- 
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ure 4-44). As the rocker shaft reverses its 
direction of rotation, the spacing trip lever bail 
and the trip lever move downward, causing the 
latched up spacing clutch trip lever arm to op- 
erate the spacing clutch trip lever and release 
the spacing clutch. Before the spacing clutch 
completes one-third of a revolution, its re- 
storing cam moves the spacing trip lever about 
its pivot point until it releases the spacing 
clutch trip lever arm. This in turn, releases 
the spacing clutch trip lever, which returns to 
its normal position in time to stop the spacing 
clutch after one-third of a revolution. The 
spacing clutch three-stop cam disk, upon which 
the latch lever rides, has an indent at each stop 
position. When one of the three lugs on the 
clutch shoe lever disk strikes the spacing clutch 
trip lever, the inertia of the cam disk assembly 
causes it to continue to turn until its lugs make 
contact with the lugs on the clutch shoe lever 
disk. The latch lever drops into an indent in 
the cam disk, and the clutch is held disengaged 
until the trip lever is again operated. 


(2) SPACING SUPPRESSION - When cer - 
tain functions are selected, or when the car - 
riages reach their extreme right position, it is 
necessary tosuppress spacing. This is accom- 
plished by moving the spacing suppression slide 
forward. In this position it will hold the upper 
end of the spacing trip lever forward, prevent- 
ing it from engaging the spacing clutch trip le - 
ver arm. In the case of spacing suppression of 
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Figure 4-45. Ribbon Mechanism (Left Side) 


RIBBON DRIVE LINK 


RIBBON SPOOL SHAFT 


RIBBON SPOOL BRACKET 


FRICTION WASHER 


RIBBON TENSION PLATE 


Paragraph 
4-4¢ 


functions, the spacing suppression slide is 
shifted by means of the spacing suppression 
bail. The manner in which this bail is operated 
will be discussed under FUNCTIONS (paragraph 
4-4i). When the carriages are near their ex - 
treme right position, an adjustable cut-out ring 
on thespacing drum engages the spacing cut-out 
transfer bail whichoperates the spacing cut-out 
bail. The adjustable ring and the end of the 
spacing cut - out transfer bail are shown in fig- 
ure 4-36. The spacing cut - out bail shifts the 
Spacing suppression Slide and prevents spacing 
until the carriages are returned. The maxi- 
mum number of characters which the typing 
unit may print is eighty - five (10 per inch). In 
order to prevent spacing beyond this point, with 
subsequent damage to the machine, several 
teethare omitted from the spacing drum ratchet 
wheel. 


g. MARGIN INDICATOR - Before the type 
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Figure 4-46, Ribbon Tension Mechanism 
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box carriage and the printing carriage reach the 
end of their travel, the margin indicator lamp 
in the cabinet is illuminated. The contact mech- 
anism whichcontrols the lamp circuit is mount- 
ed on the keyboard (see paragraph 4-3n), and is 
actuated by a disk mounted on the spring drum 
of the typing unit (figure 4-36). The angular 
position of the cam disk with respect to the 
spring drum may be adjusted tochange the point 
at which the indicator will light. 


h. RIBBON MECHANISM 


(1) POSITIONING - The left and right rib- 
bon feed mechanisms oscillate in a vertical 
plane with each revolution of the type box 
clutch. They are driven by ribbon drive links 
which are attached to the main side levers (fig- 
ure 4-45). At their uppermost position, the 
ribbon mechanisms position the ribbon relative 
to the line which is being printed. After each 
character is printed, the ribbon mechanisms 
are dropped downward, together with the type 
box, in order that the last character printed 
may be viewed. The ribbon is held in place at 
the point of printing by a ribbon guide fastened 
to the rear of the type box carriage. 


(2) FEEDING - Each of the ribbon mecha- 
nisms consists of a bracket, hinged at its rear 
end, upon which is mounted a ribbon spool shaft 
(figures 4-45 and 4-46). A ribbon tension 
bracket is keyed to the lower end of the ribbon 
spool shaft. A ribbon ratchet wheel is mounted 
freely on the ribbon spool shaft just below the 
ribbon spool bracket, from whichitis separated 
by a friction washer. The ratchet wheel friction 
spring, on the under side of the ribbon ratchet 
wheel, causes the ratchet wheel to bear against 
the felt friction washer applying a constant drag 
to the ratchet wheel. A ribbon tension plate, 
which is keyed to the hub of the ribbon ratchet 
wheel, has two projecting lugs (A and B in fig- 
ure 4-46) that straddle the lug on the ribbon 
tension bracket. A ribbon tension spring tends 
to maintain the ribbon tension bracket against 
lug A of the ribbon tension plate. In operation, 
the ribbon spool bracket, driven by the ribbon 
drive link, pivots about point A in figure 4 - 45. 
The ratchet feed and ratchet detent levers pivot 
about points B and C respectively, and are held 
against the teeth on the ribbon ratchet wheel by 
their springs. As the ribbon spool bracket is 
moved upward, the ratchet wheel feed lever 
skips over one tooth, while the ratchet detent 
lever holds the ribbon ratchet wheel from turn- 
ing backward. When the ribbon spool bracket 
is moved downward, the ratchet feed lever en - 
gages a ratchet tooth and pushes the ratchet 
wheel. A tooth on the ribbon ratchet wheel then 
skips over the ratchet detent lever. The teeth 
on the left and right ratchet wheels face in op - 
posite directions, so that, when their feed le - 
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vers are engaged, the left ribbon ratchet wheel 
turns clockwise, and the right ribbon ratchet 
wheel turns counterclockwise (viewed from the 
top). In order for the ribbon to be pulled from 
one ribbon spool to the other, only one of the 
ribbon mechanisms can have its ratchet feed 
and ratchet detent levers engaged with its rib - 
bon ratchet wheel at a time. As the ribbon 
ratchet wheel turns (figure 4-46), the ribbon 
tension plate also turns, and extends the ribbon 
tension spring. When the lug B of the ribbon 
tension plate makes contact with the ribbon ten- 
sion bracket, the ribbon spool shaft is made to 
turn, and the ribbon is thus woundon the ribbon 
spool. When the ribbon is almost completely 
unwound from one spool, it is necessary to re- 
verse its direction so it can rewind. This is 
accomplished automatically by disengaging one 
set of ratchet feed and ratchet detent levers 
and engaging the other set. While the ribbon is 
passing from the left spool to the right spool, 
the right set of levers is engaged. The left set 
is held disengaged against the tension of its 
springs by the left ribbon feed reverse lever, 
which is in its downward position (figure 4-47). 
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Figure 4-47. Ribbon Reversing Mechanism 


The lever is held in this position by means of 
the ribbon reverse detent lever through the in- 
tervening ribbon reverse detent cam, ribbon 
reverse shaft and ribbon reversespur gear. As 
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Figure 4-48. Ribbon Mechanism 
(Left, Top View) 


the ribbon unwinds from the ribbon spool, it 
passes around the ribbon roller (figure 4-48) 
and through the slot in the end of the ribbon le- 
ver. When the ribbon nears its end, an eyelet 
fastened to the ribbon catches in the ribbon le - 
ver slot and pulls the lever toward the right. 
The next time the ribbon mechanism is moved 
upward, the displaced ribbon lever engages the 
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end of the left ribbonreversing lever and causes 
it to move to the dashed position shown in fig - 
ure 4-47, As the lever moves, its teeth rotate 
the left spur gear which, through the ribbon re- 
verse shaft, turns the detent cam and the right 
spur gear. As the right spur gear moves the 
right ribbon reversing lever downward, a pin 
on the lever drives the right ribbon reverse le- 
ver downward, to disengage the ratchet feed and 
ratchet detent levers from the right ribbon 
ratchet wheel. At the same time, a pin on the 
left ribbon feed reversing lever moves the left 
ribbon feed reverse lever upward to permit the 
left ratchet feed and detent levers to engage the 
left ribbon ratchet wheel. Thus, the ribbon 
mechanisms are positioned torewind the ribbon 
spool. When it nears its endon the right ribbon 
spool, the ribbon is again reversed in a manner 
similar to that just described. During the re - 
versing cycle, the ribbon is maintained taut by 
the previously extended ribbon tension spring 
(figure 4-46). 


i. FUNCTIONS 
(1) GENERAL 


(a) There are two types of operations 
which can be performed by the typing unit. The 


LETTERS-FIGURES 
CODE BAR FORK 


FIGURES 


LETTERS 
CARRIAGE RETURN 


Figure 4-49. Typing Unit Function Box (Front View) Showing Function Bars 
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Figure 4-50. Typing Unit Function Box (Rear View) 
Showing Function Levers 


first embodies those mechanical actions which 
are directly necessary to the actual printing of 
a character. The second embodies mechanical 
action which is supplementary tothe printing of 
a character, or which alters the positions of 
the various mechanisms, and is described as a 
"function". 


(b) As in printing, the reception of func- 
tion codes results in the positioning of the code 
bars. The back edges of the code bars are 
notched. Positioned directly behind the code 
bars is a function box containing the function 
bars for the various functions (figures 4-49 and 
4-50). Each function bar has a series of tines 
on its end, offset to one side or the other, to 
correspond with the marking and spacing ele - 
ments of the particular code to which it is to 
respond. When the function clutch is tripped 
(paragraph 4-4e(2)(b)2, and figure 4-37), it ro- 
tates and extends motion to the function bar re- 
set bail through the intervening cam and follower 
arm and function rocker shaft. This causes the 
function bar reset bail, with its attached reset 
bail blade, to release the function bars momen- 
tarily (figure 4-51). As the spring tensioned 
function bars are released, they move forward 
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to bear against the code bars. If the code bars 
are positioned for a function, each tine on the 
function bar for that function will be opposite a 
notch ina code bar. This will permit the se - 
lected function bar to move forward into the 
code bars, while the other function bars are 
blocked by oneor more code bars (figure 4-52). 
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Figure 4-51. Function Reset Bail Mechanism 
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Figure 4-52. Function Selection (Top View) 

Associated with each function bar in the function 
box is a function pawl and a function lever. In 
the unselected position, the function bar is not 
latched with its function pawl (figure 4-53). 
When the function bar reset bail blade releases 
the function bars, any bar which is selected 
will move sufficiently far forward (to the left in 
the figure) to permit it to engage its function 
pawl. Then, as the reset bail blade returns 
the function bar to its initial position, the func- 
tion bar carries the function pawl tothe rear (to 
the right in figure 4-54). The function pawl, in 
turn, moves the function lever clockwise about 
its pivot point. A projection at the lower end of 
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Figure 4-53. Typical Function Box: 
Mechanism, Unselected 
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Figure 4-54. Typical Function Box 
Mechanism, Selected 


most function levers operates the spacing sup - 
pression bail (paragraph 4 -4f(2), and either 
the upper or lower ends of the levers operate 
the various functions. Near the completion of 
the function cycle, a stripper blade, operated 
by a cam onthe function clutch assembly, rises 
to engage any selected function pawl and strip 
it from its function bar (figure 4-55). Springs 
return the released function pawl and the func - 
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Figure 4-55. Stripper Blade Mechanism 
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Figure 4-56. Letters-Figures Function Figure 4-57. Letters-Figures Function 
Slide, Letters Position Slide, Figures Position 
tion lever totheir original position. To prevent and figures codes respectively. The upper ends 
printing during the function cycle (when a func- of thefunction levers engage the letters and fig- 
tion is selected) the type box is positioned so ures function slides (figures 4-56 and 4-57), 
that the hammer will strike where there is no The front ends of these function slides have 
type pallet. The function clutch is disengaged camming surfaces which, when a slide is shift- 
upon completion of one revolution, as described ed to the rear by its function lever, move the 
in paragraph 4-4e(1)(b). letters - figures code bar fork to the right (let - 
ters position, figure 4-56) or to the left (fig - 
(2) LETTERS AND FIGURES SHIFT FUNC- ures position, figure 4-57). The letters-figures 
TION - The letters and figures function bars, code bar fork engages a pin on the bracket fas- 
pawls and levers, which are located near the tened to the letters-figures shift code bar, and 
right end of the function box, operate on letters positions the code bar toward the right for let - 
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Figure 4-58. Letters-Figures Shift Mechanism, Letters Position 
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Figure 4-59. Unshift-On-Space Function 
Mechanism, Disabled Position 


ters function or toward the left for figures func- 
tion (figure 4-58). A slotted extension of the 
code bar engages a tongue from the right end of 
the letters -figures shift slide and causes the 
shift slide to follow the movements of the code 
bar. Pins at the end of the shift slide serve as 
lower guides for the right and left shift link 
breaker slides. Pins which project from the 
front plate serve as upper guides and pivot 
points. Mounted on the ends of the main bail 
are the left and right breaker slide bails. When 
letters function code is received, the shift slide 
is shifted to the right as shown. This places 
the left shift link breaker slide ina vertical po- 
sition with its lower end over the left breaker 
slide bail. The right breaker slide is positioned 
such that its lower end is to the right of the 
right breaker slide bail. As the main bail 
moves upward, the right breaker slide bail 
clears the right breaker slide, while the left 
breaker slide bail engages the left breaker 
slide and moves it upward. This action causes 
the left oscillating rail shift links to break and 
shift the oscillating rail to the right for printing 
of LTRS characters. In a similar manner, 
when figures function code is received, the 
right oscillating rail shift links are broken, and 
the rail is shifted to the left for the printing of 
FIGS characters. 


(3) SPACING FUNCTION 
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(a) SPACING - For spacing between 
words, or any spacing other than that whichac- 
companies printing, the operator uses the space 
bar attached to the space keylever on the key - 
board. The function operates in the manner 
described under Spacing, paragraph 4 - 4f(1) of 
this section. However, as in all the functions, 
printing does not occur. 


(b) UNSHIFT ON SPACE - As furnished 
with the typing unit, this function is normally 
disabled. To activate the mechanism (if it be - 
comes desirable to use the unshift on space 
feature) back off the screw located over the 
front end of the function pawl until the rear end 
of the pawl is lowered enough to engage the 
function bar. When activated, the function bar, 
located at the right end of the function box, op- 
erates on spacing code. Its associated function 
lever engages an extension of the letters func - 
tion slide (figure 4-59). Thus, when a spacing 
function occurs, letters shift will take place in 
the manner described in paragraph 4-4i(2). The 
projection at the lower end of the spacing func- 
tion lever is removed in order not to operate 
the spacing suppression bail which would sup- 
press spacing. 


NOTE 


When disabling the unshift on space function, 
the function bar must be in its rearmost posi- 
tion as the screw is advanced. 


(4) CARRIAGE RETURN FUNCTION 


(a) The carriage return function mecha- 
nism is located in the right end of the typing 
unit. Reception of the carriage return code 
causes the carriage return function bar and the 
latching type function lever to operate (figure 
4-60). The lower end of the function lever en- 
gages the carriage return slide arm and pushes 
it forward (toward the left in the figure). The 
slide arm, in turn, moves the carriage return 
bail and its lever about their pivot point. As 
the front portion of the lever moves downward, 
it takes with it the lower section of the spacing 
drum feed pawl release link. This causes the 
upper portion of the link to turn and disengage 
the spacing drum feed pawls from the spacing 
drum (figure 4-61). When the carriage return 
lever reaches the lowest point, the carriage 
return latch bail locks it there. The disengage- 
ment of the spacing drum feed pawls from the 
spacing drum permits the spring drum to return 
the printing and type box carriages toward the 
left side of the typing unit. The latching type 
function lever allows the feed pawls to remain 
out for an extra cycle giving the type box car - 
riage time to settle at the start of a new line. 
As the spacing drum nears the end of its coun - 
terclockwise rotation, the roller on its stop 
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arm contacts the transfer slide, which, in turn, 
drives the dashpot piston into the dashpot cyl- 
inder. A small passageway, with an inlet from 
the inside of the cylinder and three outlets to 
the outside, is closed by a steel ball held in its 
seat by means of a compression spring. A set 
screw, which may be locked in place witha nut, 
is used to regulate the spring pressure on the 
ball. The rate of deceleration provided by the 
cushioning effect of the trapped air is automati- 
cally regulated for various lengths of lines by 
means of the ball valve. This, together with 
the direct opening to the outside, determines 
the rate at which the air may escape from the 
cylinder. When the spacing drum reaches its 
extreme counterclockwise position, an exten- 
sion of the stop arm trips the carriage return 
latch bail plate, which is fastened to the car- 
riage return latch bail. The latch bail disen - 
gages the carriage return lever and on the next 
operation the lower edge of the stripper blade 
will trip the carriage return function lever 
latch. The feed pawls are again permitted to 
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engage the spacing drum. 


(b) Local (off-line) operation of the car- 
riage return mechanism may be obtained from 
the keyboard (see paragraph 4-3i). The key - 
board mechanism engages a projection on the 
carriagereturn lever and causes the operations 
described in the preceding paragraph to take 
place. 


(5) LINE FEED FUNCTION 


(a) The line feed function mechanism is 
located in the left end of the typing unit. Re- 
ception of the line feed code causes the line feed 
function bar, pawl, and lever to operate (figure 
4-62). The lower end of the line feed function 
lever engages the line feed slide arm and pushes 
it forward (to the left of the figure). The slide 
arm, in turn, moves the line feed clutch trip 
arm and the trip lever about their pivot point 
until the trip lever releases the three stop line 
feed clutch. The line feed gearing is such that 
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Figure 4-60. Carriage Return Function Mechanism 
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Figure 4-61. Carriage Return Mechanism 


each one-third revolution of the clutch will ad - 
vance the platen by one line. Therefore, the 
length of time that the line feed clutch trip lever 
is held away from the clutch will determine the 
number of line feeds that occur. The timing 
relationship between the stripper blade cycle 
and the main shaft rotation is such that the 
function pawl is not stripped from a function 
bar until after more than one-third of arevolu- 
tion of the clutch has occurred. Thus, the line 
feed clutch trip lever will stop the clutch after 
two-thirds of a revolution, or double line feed, 
has occurred. When single line feed is desired, 
it is necessary to strip the function pawl from 
the line feed function bar before the line feed 
clutch completes one-third of a revolution. 
This is accomplished by the use of an auxiliary 
line feed function pawl stripper attached to the 
stripper bail. The cam disk on the three - stop 
line feed clutch furnishes the motive force to 
operate the stripper bail once each one - third 
revolution of the line feed clutch. The stripper 
blade, on which the slotted line feed function 
pawl stripper rides, may be shifted toward the 
right or left by the camming actionof the single 
or double line feed lever (figure 4-63). The 
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upper end of the pivoted single or double line 
feed lever protrudes from the upper left rear 
portion of the typing unit where it rides in the 
two position side frame detent extension. When 
the lever isin position 1 (toward the frontof the 
typing unit) the stripper blade is positioned such 
that the two ears at the upper end of the line 
feed function pawl stripper are under the line 
feed and automatic line feed function pawls. 
When the lever is in position 2 (toward the rear 
of the typing unit) the stripper blade is posi - 
tioned such that the ears on the line feed func - 
tion pawl stripper are between the function 
pawls. All the other function pawls are stripped 
with the stripper blade in either position. When 
Single line feed is being used, the line feed 
function lever is released too soon (by the line 
feed function pawl stripper) to prevent spacing. 
Therefore, an additional line feed function bar, 
pawl, and lever are installed in the extreme 
left end of the function box for the sole purpose 
of suppressing Spacing on single line feed func- 
tion (figure 4-49). This mechanism, which al- 
ways operates on the line feed function code, is 
released only by the stripper blade and, there- 
fore, holds the spacing suppression bail op- 
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Figure 4-62. Line Feed Function and Clutch Mechanism 
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Figure 4-63. Positioning Mechanism for Single or Double Line Feed 


erated until the spacing cycle is completed. 
After the line feed clutch is stopped by its trip 
lever, it is disengaged by the trip lever and 
latch lever in the same manner as the three - 
stop spacing clutch. 


(b) Each one-third revolution of the line 
feed clutch causes its attached spur gear toro- 
tate the line feed eccentric spur gear and its 
attached eccentrics one-half of arevolution (fig- 
ure 4-64). The eccentrics, which are offset in 
opposite directions, each carry a line feed bar. 
These bars, guided by the line feed bar bell 
crank, alternately engage the line feed spur 
gear on the platen and advance the platen one 
line for each one-half turn of the eccentrics. A 
platen detent bail engages the line feed spur 
gear to retain the platen at each setting. 
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(c) Manual positioning of the platen may 
beaccomplished by bearing downon and turning 
the platen handwheel. This causes the platen 
handwheel spur gear to engage the platen idler 
spur gear, which in turn is engaged with the 
platen spur gear on the platen shaft. At the 
same time, the line feed bar release lever’ 
bears on the line feed bar bell crank and causes 
it to disengage the line feed bars from the line 
feed spur gear. 


(d) Local (off-line) operation of the line 
feed mechanism may be obtained from the key- 
board (see paragraph 4-3h). A keyboard mech- 
anism engages a projection on the line feed 
clutch trip lever and holds the clutch engaged 
to provide continuous line feeding while the LOC 
LF key is held depressed (figure 4-62). 
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Figure 4-65. Contact Mechanism 
(Unselected) 
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Figure 4-66. Contact Mechanism 
(Selected) 


(6) SEQUENTIAL SIGNALING - The LP - 
71YD/AGM typing unit is equipped with thirty - 
two additional function bars so arranged that 
reception of a proper code sequence will oper - 
ate a given series of function bars. Selection 
and latching of the function bars is as described 
in paragraph 4 - 4i(1)(b), except that the func- 
tion is not performed until the required se - 
quence is received in consecutive order. The 
typing unit uses the following eight sequences: 


(a) LF. LF. NNNN 
(b) ZYH 

(c) ZYI 

(d) ZYE 

(e) XCRITIC 

({) ZRJI 

(g) ZEM 

(hh) ZCZC 


Associated with each sequence isa switch, with 
transfer type contacts, mounted on the function 
box (figure 4-49). When a sequence is properly 
received, the selected function lever will open 
the normally closed switch contacts, and close 
the normally open contacts, holding them until 
the stripper blade strins the function pawl and 
releases the function lever (figures 4-65 and 4- 
66). Equipment affected by the sequential 
switching function is optional. 


(7) On-Line Stunt Shift Control LP124YD/ 
AJU - Provides facilities for suppression of 
printing and suppression of Line Feed, Figs 
Shift, and Ltrs Shift from a remote station on 
the signal line. 


(8) Off-Line Stunt Shift Control LP124YD/ 
AJU - Provides a means of shifting the sup- 
pression code bar so that a selective calling 
typing unit may be shifted from a non-print 
to a print condition manually by means of a 
local switch. 
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Figure 4-68. Keyboard and Typing Reperforator LAK21BRW/LPR36BWA | 


4-5. TYPING REPERFORATORS LPR36BWA, 
LPR57BWA, or LPR57BRP, LPR35BWA or 
LPR35BRP and BASE LRB32 - All automatic 
send-receive (ASR) sets are equipped with a 
LPR36BWA, LPR57BWA, or LPR57BRP, key- 
board typing reperforator and a LPR35BWA or 
LPR35BRP auxiliary typing reperforator. The 
units are designed to produce afully perforated 
tape having a typed record of the coded message 


printed between and in line with the feed holes. . 


Each unit is equipped with a selector mecha- 
nism, and can operate in response to a line 
signal. In addition, the keyboard reperforator 
can be operated by electrical linkage with the 
keyboard simultaneously with line transmission 
or by mechanical linkage independent of line 
transmission. The auxiliary reperforator is 
mechanically similar to the keyboard reperfo - 
rator. The keyboard reperforator mounts on 
the keyboard, and is factory installed prior to 
shipment. It is removable for servicing. The 
auxiliary reperforator is mounted on the LRB - 
32 base which, in turn, is mounted beneath the 
cabinet dome above the left end of the cradle. 
Mechanical power to operate either unit is sup- 
plied by an ac motor mounted on the associ - 
ated keyboard or base. Perforation and typing 
operations for the two units are identical, as 
outlined in the accompanying block diagram 
(figure 4-67). 
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a. LPR36BWA KEYBOARD TYPING REPER- 
FORATOR 


(1) GENERAL OUTLINE OF OPERATION 
(See figures 4- 68 and 4-69) - Operation of the 
keyboard typing reperforator is by electrical 
or direct mechanical linkage to the keyboard 
when the keyboard is in the (K-T) or (T) modes 
of operation. The keyboard selector switch 
mechanically disables the keyboard reperfora - 
tor in the (K-T) and (K) mode of operation (see 
paragraph 4-3q(1)(a). In the (T) mode of oper- 
ation, the keyboard reperforator clutch cam 
initiates the reset function of the keyboard code 
bars through a reset cam follower mechanism 
(see paragraph 4-3q(3)(c). Power for the key - 
board reperforator is supplied by the keyboard 
motor through an intermediate gear mechanism, 
flexible couplings and shafts, to a jack shaft 
geared tothe keyboard reperforator main shaft. 
Standard type communications symbols are used 
on the typing wheel. : 


(a) In (T) mode of operation, the punch 
slides are set in signal code permutations de - 
termined by manual operation of the keylevers 
through the keyboard-typing reperforator link - 
age, or "basket'' mechanism. A clutch trip 
mechanism operated from the code bar clutch 
trip bar applies power to the reperforator and 
typing mechanisms. 
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Figure 4-69. Typing Reperforator LPR36BWA (Rear View) 


(o) The keyboard typing reperforator 
also operates in response to a line signal. The 
signal is normally received on a different line 
than that servicing the basic equipment, al- 
though the signal may be wired in series with 
the basic equipment. The signaling code com- 
binations are applied to the selecting mecha - 
nism. The start pulse of each code combina - 
tion causes the selector magnet armature to 
trip the selecting cam-clutch. Driven by the 
main shaft, the cam-clutch begins itscycle and 
imparts timed motion to the selector, which 
converts the code combinations into correspond- 
ing mechanical arrangements. Near the end of 
each selecting cycle, the selecting cam-clutch 
trips the function cam ~clutch and permits the 
punch slides of the perforator to receive the 
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arrangements from the selector. The select - 
ing cam -clutch is then disengaged by the stop 
pulse of the code and remains inoperative until 
the next start pulse is received. The electrical 
input to this point corresponds to the mechani- 
cal keyboard input supplied to operate the typ - 
ing reperforator. 


(c) The punch slides distribute intelli - 
gence from the keyboard inthe form of mechan- 
ical arrangements tothe punch block and to the 
transfer mechanism. The mechanism, in turn, 
carries the information to the function box and 
the axial and rotary positioning mechanisms. 
At the receipt of the letters or figures code 
combination, the function box causes the rotary 
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Figure 4-70. Range Finder and Selector Cam-Clutch Assembly 


mechanism to shift the typewheel. The posi- 
tioning mechanisms, in conjunction with the 
correcting mechanism, position the typewheel 
sothat the proper characters are selected. The 
ribbon feed mechanism supplies the ink, and 
the printing mechanism provides the impact to 
print the selected characters. 


(d) The reperforator main bail assem- 
bly, driven by the rocker bail, imparts motion 
to the tape feed parts, which advance the tape 
and the punch slides. The punch slides, hav - 
ing received the intelligence from the keyboard, 
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cause pins in the punch block to perforate com- 
binations of holes corresponding to the code 
combinations, and to perforate a feed hole. 


(2) SELECTION 


(a) GENERAL - The selecting mecha- 
nism, made up primarily of a selector (figure 
4-70) and acam-clutch (figure 4-71), trans- 
lates the signaling code into mechanical ar - 
rangements which govern printing and perfora- 
tion of the tape. The operation of the selecting 
mechanism is as described in paragraph 4-4c. 
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Figure 4-71. Typing Reperforator Main Shaft 


(b) RECEPTION AND TRANSLATION - 
The selecting cam-clutchassembly differs from 
the previously described selecting cam - clutch 
(paragraph 4 -4c(2) only in that the last cam 
operates as a function clutch trip cam (figure 
4-71). Operation of the selector clutch is as 
described in paragraph 4-3d. The selector 
(figure 4-72 ) linkages are similar to those de- 
scribed in paragraph 4-4c(4) through the posi- 
tioning of the selected push levers. The se- 
lected push levers, in moving to the left, rotate 
associated punch slide latches counterclockwise 
(figure 4-72). Just before the fifth push lever 
is selected, the selecting cam, through the 
function trip assembly, causes the perforator 
reset bail to release the punch slides. The un- 
selected latches retain ‘their associated slides 
to the right, while the selected latches permit 
their slides to move to the left under spring 
tension. During the latter part of the function 
cycle, the reset bail returns the punch slides to 
their unselected position (paragraph 4-5a(5)(b)- 
2). The latches, under spring tension, return 
to their unselected position when the selected 
push levers are repositioned at the beginning of 
the next cycle. 
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(c) ORIENTATION - For optimum per- 
formance, the selecting mechanism should be 
adjusted to sample the signaling code elements 
at the most favorable time. To determine this 
adjustment, the operating margins are estab - 
lished through the range finder (figure 4-70), 
which provides a means of varying the time of 
sampling. This is referred to as orientation, 
and is accomplished as described in paragraph 
4-4d. 


(3) MOTION FOR TYPING AND PERFO- 
RATING 


(a) GENERAL - The main shaft rotates 
at a constant speed in a fixed gear ratio which 
will accommodate keyboard input at operating 
speeds of 390 o.p.m. or 643 o.p.m. or direct 
input from the keyboard (inT mode of operation) 
at speeds of up to 900 o.p.m. (150 words per 
minute). The motion is distributed to the mech- 
anism concerned with typing and perforation by 
the function mechanism, which is comprised of 
a cam-clutch (figure 4-71), a clutch trip as- 
sembly (figure 4-78) and a rocker bail (figure 
4-4). 
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(b) FUNCTION CAM -CLUTCH AND 
CLUTCH TRIP ASSEMBLY (See figure 4-73) 


1, The trip assembly is Shown in 
its unoperated eondition in figure 4-73. A trip 
lever latch and trip bar link in the keyboard - 
typing reperforator linkage (figure 4-26) trans- 
mit the motion of the clutch trip bar (in the 
keyboard code bar mechanism) to rotate the 
main trip lever counterclockwise. A reset bail 
trip lever attached tothe maintrip lever lowers 
the reperforator reset bail and releases the 
punch slides. An upper arm of the main trip 
lever moves out of the way of the clutch re- 
lease, which falls against a downstop and ro - 
tates a trip shaft counterclockwise. Immedi- 
ately the trip lever latch allows the main trip 
lever to return toward its unoperated position, 
the upper arm moving down against the clutch 
release. When the trip shaft is rotated by the 
release, it moves the clutch trip lever out of 
engagement with the clutch shoe lever. The 
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clutch engages (see paragraph 4 ~-3d) to begin 
the function cycle. 


2. About midway through the func - 
tion cycle, an eccentric pin onthe function cam 
lifts a reset arm, which rotates the trip shaft 
clockwise. The clutch release is moved up - 
ward, allowing the main trip lever to rotate 
fully clockwise, raising the reset bail. The 
eccentric pin then moves out from under the 
reset arm, and the clutch release is permitted 
to return to its unoperated position against the 
main trip lever. When the cam-clutch assem- 
bly completes its cycle, the clutch shoe lever 
strikes the trip lever, and the clutch is disen - 
gaged. 


(c) THE ROCKER BAIL ASSEMBLY 
(See figure 4-74) - The rocker bail distributes 
motion received from the function cam - clutch 
to the following: 
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Figure 4-72. Selecting Mechanism 
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Figure 4-73. Typing Reperforator Function Cam-Clutch and Clutch Trip Assembly 
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3. Push bars of the axial and rotary 
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4. Oscillating assembly. 
5. Corrector mechanism. 
6. Printing mechanism. 
7. Ribbon feed mechanism. 


The bail is shown in its home position infigure 
4-74. Each function cycle, the function cams 
bear against rollers and cause the bail to rock 
to the left (as viewed from the front of figure 
4-74) during the first part of the cycle and then 
back to the home position during the latter part 
of the cycle. 
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(4) TRANSFER (See figure 4-75) - Near 
the end of each keyboard selecting cycle, the 
transfer mechanism moves the input intelligence 
in the form of a mechanical arrangement from 
the punch slides to the functionbox and position- 
ing mechanisms. Included in the mechanism 
are five linkages, each of which is associated 
with a punch slide. A linkage consists of a 
transfer lever, a pulse beam and a bell crank. 
Since the linkages are similar, the No. 4 link- 
age shown in its entirety in figure 4-75 is typi- 
cal. 


(a) The linkages associated with the un- 
selected punch slides (see paragraph 4-3q) re - 
main in their unselected position as shown in 
figure 4-75. However, the selected slides, in 
moving to the left, pivot the associated transfer 
levers, which in turn move corresponding pulse 
beams clockwise (as viewed from above). The 
selected beams allow associated bell cranks 
under spring tension to pivot counterclockwise, 
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Figure 4-74. Rocker Bail Assembly 
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Figure 4-75. Transfer Mechanism 


and lift attached push bars. The push bars 
control the positioning mechanism. In the peri- 
od of the last half of the function cycle, the se- 
lected slides are moved back to the right and 
return the linkages to their unselected posi - 
tions. 


(b) Slottedupper arms of the bell cranks 
extend up into the function box, but are not op - 
erative in the typing reperforator. An addition- 
al bell crank, not associated with a transfer 
linkage, is specifically concerned with the 
letters-figures shift. 


(5) TAPE PERFORATING AND FEEDING 
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(a) GENERAL - The perforator mecha- 
nism punches feed holes, advances the tape and 
perforates combinations of code holes corre - 
sponding to the code combinations received from 
the keyboard. Intelligence is received from the 
keyboard - typing reperforator linkage by the 
punch slides, which select proper pins in a 
punch block assembly (figure 4-76). Motion 
from the rocker bail is distributed to the pins 
and the tape feeding parts by a main bail as - 
sembly, which includes a toggle bail, a toggle 
shaft, a slide post, toggle links, drag links, and 
the punch slide reset bail. 


(b) PERFORATING 


1. As described in paragraph 4-5a- 
(3)(b)1, near the end of the keyboard selecting 
cycle, the reset bail is lowered and releases 
the five punch slides (figure 4-76). The se- 
lected slides move to the left, and the unse - 
lected slides are retained to the right by their 
latches. In the selected position, a projection 
of each slide extends over the slide post. Since 
a feed hole is perforated every operation, the 
punchslide associated with the feed-hole punch 
pin is designed so that it isalways in aselected 
position. During the first part of the function 
cycle, the rocker bail moves to the left and, by 
means of a drive link and rocker arm, rotates 
the toggle shaft and bail counterclockwise. 
Toggle links attached to the front and rear of 
the bail lift the slide post and move the reset 
bail to the left. The selectedslides are carried 
upward by the post and force the associated 
pins through the tape. The slides pivot about 
the same point as the drag links, and thus be - 
come an integral part of the main bail assem - 
bly during the perforating stroke. Approxi- 
mately midway through the function cycle, the 
function trip assembly lifts the reset bail. 


2. During the last half of the cycle, 
the toggle bail is rotated clockwise pulling the 
slide post down and lowering the selected punch 
Slides. The punch slides, which engage notches 
in their respective punch pins, pull the punch 
pins down below the tape. The main bail as - 
sembly and the selected punch slides and their 
associated punch pins move asa unit during the 
perforating stroke. The openings in the die 
block above the tape, through which the pins 
protrude, are circular so that the entire hole 
is punched. 


3. Mounted to the left side of the 
punch block, as viewed from the front of the 
cabinet, and resting over the punch pin open- 
ings in thetop of the die block is the chad chute 
(figure 4-69). On the LPR36BWA typing re - 
perforator, the chad chute extends downward 
to the rear of the punch block where it empties 
into an extension chute. The extension chute is 
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Figure 4-76. Perforating Mechanism 
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Figure 4-77. Rotary Positioning Mechanism 


mounted to the keyboard base and directs the 
flow of chad down and rearward through an 0 - 
pening in the bottom of the cabinet compart - 
ment where it empties into a container. The 
chad, or tape punchings, should be emptied 


from the container at frequent intervals. Fail- 
ure to do so may result in equipment failure 
due to chad backing up in the chutes and fouling 
the punch mechanism. 


(c) FEEDING - Tape feeding is accom-~ 
plished after perforation, during the last half 
of each function cycle. The tape is threaded 
down through a tape guide and then up between 
a feed wheel and die wheel (figure 4-76). A 
feed pawl driven by the toggle bail acts upon a 
ratchet and rotates the feed wheel, which, by 
means of sharp pins and a slot in thedie wheel, 
advances the tape one character at a time. A 
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detent with a roller that rides on the ratchet 
holds the feed wheel and tape in position during 
perforation. The detent and feed pawl springs 
are so positioned that the pressureof the detent 
on the ratchet is high during the first half of the 
cycle, so as to hold the tape in position during 
perforation, but is low during idling and the 
last half of the cycle, to facilitate tape thread- 
ing and feeding. A tape shoe retains the tape 
on the feed wheel, and a guide spring holds it 
back against a reference block so that the feed 
holes are punched a uniform distance fromthe 
edge. The tape is stripped from thefeed wheel 
by a stripper plate, passes intothe punch block 
where it is printed and perforated, and finally 
emerges at the left. A guide spring, by holding 
the tape back against a reference surface onthe 
tlock, maintains a uniform relationship between 
the code perforations and the edge of the tape. 
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Figure 4-78. Axial Positioning Mechanism 


(6) TYPING 


(a) GENERAL - The characters used to 
type the keyboard input intelligence (letters, 
figures and symbols representing various func- 
tions) are embossed on the cylindrical surface 
of the metaltypewheel. The typewheel furnished 
with the typing reperforator will print standard 
communications symbols. During the function 
cycle, the rotary and axial positioning mecha - 
nisms (figures 4-77 and 4-78), having received 
the intelligence from the transfer mechanism, 
position the wheel so that the character repre- 
sented by the input code permutation is selected. 
Following typewheel positioning, the correcting 
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mechanism accurately aligns the selected char- 
acter. Then the printing mechanism (figure 4- 
79), by means of a printing hammer, drives the 
tape and inked ribbon against the wheeland im- 
prints the character. A ribbon feed mechanism 
(figure 4-80) advances the ribbon and reverses 
its direction of feed when one of two ribbon 
spools is depleted. Near the end of the function 
cycle, the axial positioning mechanism retracts 
the typewheel and ribbon guide so that the last 
printed character is visible. The letters or 
figures code combination sets up an arrange - 
ment in the transfer mechanism which permits 
the function box (figure 4-81) to operate and 
cause therotary positioning mechanism to shift 
the typewheel through 180 degrees of rotation. 
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Figure 4-79. Printing Mechanism 
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Figure 4-80. Ribbon Feed Mechanism 
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Figure 4-81. Function Box 
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(b) TYPEWHEEL POSITIONING 
1, GENERAL 


a. Typewheel character arrange- 
ment is shown in figure 4-82, in which the 
wheel's cylindrical surface is shown rolled out 
into a plane. There are 16 longitudinal rows, 
each of which is made up of four characters 
numbered 0 to 4 from front to rear. The sur - 
face is divided into two sections, a letters and 
a figures section, each containing eight rows. 
The fifth row counterclockwise from the divi- 
sion line in both sections is numbered 0, and 
there are four rows in one direction from 0, 
numbered 1 to 4 and designated as counterclock- 
wise rows, and three rows in the other, num - 
bered 1 to 3 and designated as clockwise rows. 
It should be noted that the clockwise and coun- 
terclockwise modifiers refer to the direction 
of rotation of the wheel to select the rows, and 
not to their position on the wheel. 


b. Each printing operation (ex - 
cluding those devoted to the letters -figures 
shift) begins and ends with the typewheel in the 
home position of the section containing the 
character to be printed, for example, with 
the No. 0 character of the No. 0 row in the 
figures or letters section at the point of contact. 
Actually, inasmuch as the wheel is retracted 
to show the last printed character, the No. 0 
character is slightly to the rear, but for this 
discussion it will be assumed that it is at the 
point of contact. During the printing operation, 
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the axial and rotary positioning mechanisms, 
transferring separate but simultaneous motions 
to the wheel, position it so that the character 
represented by the keyboard input code combi- 
nation is at the point of contact of the hammer 
at thetime of printing. The rotary mechanism, 
which is controlled by the No. 3, 4, and 5 se- 
lecting elements of the code, revolves the 
wheel, so as to select the proper row. The 
axial mechanism, which is governed by the No. 
1 and 2 elements, moves it forward and rear - 
ward along its axis so as to select the proper 
character in the row. The letters -figures 
shift, which consists of rotating the wheel eight 
rows from the home position of one section to 
that of the other, requires aseparate operation 
of the equipment and results in the printing of 
the letters or figures symbol. 


c. To illustrate the above, if the 
typewheel is in the figures condition, as shown 
in figure 4-82, and the numeral "5" is to be 
printed, there is no movement of the wheel 
during the printing operation, because ''5' is 
already at the point of contact of the hammer. 
If, however, the letter "I'' is to be printed, the 
keyboardcode for letters must first be received 
to shift the typewheel eight rows to the letters 
home position. Then, during the next opera - 
tion, the typewheel is rotated three rows coun- 
terclockwise and moved forward two charac - 
ters, sothe "I" is at the point of contact with 
the hammer. Printing takes place, and the 
typewheel is then returned to the letters home 
position. 
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Figure 4-83. Push Bars and Eccentric Assemblies 


2. ROTARY POSITIONING (See fig- 
ures 4-77 and 4-83) - The rotary positioning 
mechanism revolves the typewheel so that the 
row containing the character to be printed is 
aligned with the print hammer at the time of 
printing. 


a. Mounted on the front plate, the 
rotary positioning mechanism includes two ec - 
centric assemblies as shown in figures 4-77 
and 4-83. Each assembly includes a primary 
shaft, a section of which is formed into a pin- 
ion. A secondary shaft, mounted in the prima- 
ry and offset from its center, forms an eccen- 
tric, referred to as the rear eccentric. A por- 
tion of the secondary shaft is also a pinion, and 
a crank pin mounted on its disk-like forward 
surface forms a secondary, or front, eccentric. 
Each of the four pinions of the two eccentric as- 
semblies is engaged by the rack of a push bar; 
the No. 3 bar engages the rear pinion, and the 
No. 5 engages the right pinion. The left front 
pinion is engaged by both the letters and figures 
push bar. 


b. The eccentric assemblies are 
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linked to a typewheel shaft by a drive assembly 
as shown in figure 4-77. The typewheel is se - 
cured tothe frontof the shaft, whichis support- 
ed by a bearing housing mounted at the left rear 
of the front plate (figure 4-78). A spur gear 
which meshes with the typewheel rack rides on 
the shaft in a bearing housing. The shaft is 
free to move axially in the housing and through 
the spur gear, but flats in the shaft circumfer- 
ence which bear against flats in the gear ensure 
its rotating when the gear rotates in response 
to movements of the typewheel rack. 


c. When, in response to a mark- 
ing pulse, a push bar is lifted by its bell crank 
(paragraph 4-5a(4)(a), the rocker bail operating 
blade (see figures 4-74 and 4-83) engages a slot 
in the bar and moves it to the left during the 
first part of the function cycle. The bar, by 
means of its rack and mating pinion, rotates 
the associated eccentric one half revolution 
where it is locked in position by a detent as - 
sembly while printing takes place. When the 
bail rocks back to the right during the latter 
part of the cycle, it returns the bar and eccen- 
tric to their home positions, where the eccen - 
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tric is again detented. The preceding does not 
_ apply to the No. 5 push bar, which is designed 

sothat itis selected (moved to the left) onspac- 
ing rather than marking, nor to the left - front 
eccentric, which affects the letters - figures 
shift, and whose operation is covered in para- 
graph 4-5a(6)(b)5. In both assemblies, one half 
revolution of the rear eccentric results in its 
maximum vertical displacement, which is 
transferred through the front eccentric to a 
crank pin. Similarly, one half revolution of the 
front eccentric results in its maximum dis - 
placement being transferred to the crank pin. 
If both eccentrics are rotated, the displacement 
of the crank pin is equal to the algebraic sum 
of the two displacements, which may be in 
either the same or opposite directions. Both 
assemblies are sodesigned that, taking the dis- 
placement of the front eccentric to be one unit, 
the displacement of the rear eccentric is four 
units. Four permutations are thus available: 
zero (neither eccentric displaced), one (rear 
eccentric displaced), four (front eccentric dis- 
placed), and three or five units, depending on 
how the assembly is set up (both eccentrics 
displaced). 


d. In the right assembly, the 
home position of the rear eccentric is down, 
and the home position of the front eccentric is 
up (figure 4-83). Thus, their displacements 
are in opposite directions (up for the rear and 
down for the front), and their aggregate dis - 
placement is three units downward. Any dis - 
placement occurring in the right assembly is 
imparted to the typewheel rack in equal quan - 
tity, but opposite direction. For example, if 
the No. 5 push bar is selected, it causes the 
right rear eccentric to be displaced, and one 
unit of upward motion is transferred through a 
right output connecting rod to the right end of 
a cross link (figure 4-77). The cross linkpiv- 
ots about a left output connecting rod, and at 
its left end imparts one unit of downward dis- 
placement to the typewheel rack. The rack ro- 
tates the spur gear, shaft, and typewheel one 
row of characters clockwisefrom the home po- 
sition, and the No. 1 clockwise row (figure 4- 
82) is presented tothe print hammer at the time 
of printing. On itsright stroke, the No. 5 push 
bar returns the eccentric and the typewheel to 
their home positions. In a similar manner, 
selection of the No. 3 push bar results in a 
four unit downward displacement of the right 
front eccentric, and displacement of the right 
front eccentric and a four - row counterclock-— 
wise rotation of the typewheel. Selection of 
both the three and five type bars results ina 
three - row counterclockwise rotation of the 
typewheel. 


e. The home position of the left 
rear eccentric is up, and any displacement ap- 


4-64 


270B 


pearing in the left assembly is transferred to 
the typewheel rack in double quantity in the 
same direction. When the No. 4 push bar is 
selected, the left rear eccentric is displaced 
one unit downward. This movement is conveyed 
through the left output connecting rod tothe ap- 
proximate mid-point of the cross link. The 
cross link pivots about the right output connect- 
ing rod, and its left end imparts two units of 
downward movement to the typewheel rack, 
whichrotates the typewheel two rows clockwise 
from its home position. 


f. When both eccentric assemblies 
are displaced, the motion occurring in the type- 
wheel rack is equal to the algebraic sum of the 
motions resulting from each assembly. For 
example, three units of upward displacement 
from the right assembly and two units of down - 
ward displacement from the left assembly oc - 
cur asone unit (3-2 = 1) of upward displacement 
in the rack, and a counterclockwise rotation of 
one row in the typewheel. If neither the No. 3, 
4, nor 5 push bar is selected, the mechanism 
remains inactive, and printing takes place in 
the No. O row. Excluding the left front eccen - 
tric, which is used only for the letters-figures 
shift, there are eight permutations available in 
the other three eccentrics, making it possible 
to select any of the eight rows in a given sec - 
tion (figure 4-82). 


3. AXIAL POSITIONING (See fig - 
ures 4-78, 4-79, and 4-83) - The function of 
the axial positioning mechanism is toposition 
the typewheel so that the proper character in 
the selected row is aligned with the hammer at 
the time of printing, and to retract the type - 
wheeland ribbon guide at the endof the function 
cycle, so that the last typed character is visi - 
ble. 


a. The axial positioning mecha - 
nism mounts on an axial bracket supported by 
the frame and the front plate and includes an 
eccentric assembly similar to those of the ro - 
tary positioning mechanism (figures 4-77 and 
4-83). Two eccentrics, the lower of which has 
a pinion driven by the No. 2 push bar, rotate 
in a horizontal plane in bearings attached to 
the bracket. The eccentric assembly is linked 
to the typewheel shaft by an axial output rack 
and sector, as shown in figure 4-78. 


b. The selection of either the No. 
1 or No. 2 push bar results in the maximum 
displacement toward the rear of the associated 
eccentric, and the eccentrics are so designed 
that, taking the displacement of the lower to be 
one unit, that of the upper is two units. Again, 
four permutations are available at the crank 
pin: zero (neither eccentric displaced), one 
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(lower eccentric displaced), two (upper eccen- 
tric displaced ) and three (both eccentrics dis- 
placed). 


c. If during a function cycle nei- 
ther push bar is selected, no motion occurs in 
the axial positioning mechanism, with the ex - 
ception of that resulting from the oscillating 
assembly (paragraph 4-5a(6)(b)3, d below), and 
the No. 0 character of the selected row is a- 
ligned with the hammer at the time of printing 
(figure 4-82). On the other hand, if the No. 1 
push bar is selected, it causes the lower eccen- 
tric to revolve, and one unit of displacement to 
be transferred by the crank pin to the axial out- 
put rack. The rack moves to the rear and 
passes the motion to the axial sector, which 
pivots counterclockwise (as viewed from above). 
The right end of the sector, by means of a cy - 
lindrical rack in the typewheel shaft, moves the 
typewheelone character forward from its home 
position. The No. 1 character is printed, and, 
when the push bar reverts to its unselected po- 
sition, it returns the axial linkage and type - 
wheel to their home positions. If the No. 2 
push bar is selected, the No. 2 character is 
printed, and if both push bars are selected, the 
No. 3 character is printed. The cylindrical 
rack has no lead, and the shaft can thus be ro- 
tated while being moved axially. 


d. With each cycle of the function 
clutch, an oscillating drive link transfers from 
the rocker bail an unselected motion to an os - 
cillating drive bail (figures 4-78 and 4-79). 
This movement is passed by toggle links to the 
oscillating bail and the sector pivot. The ef- 
fect of this action is to introduce a separate 
motion to the sector, tending to cause it to 
pivot about the teeth on the output rack. Dur - 
ing the fore part of the function cycle, if no 
axial push bar is selected, the end of the sec - 
tor is moved forward slightly and positions the 
No. 0 character for printing. At the end of any 
cycle, the sector retracts the typewheel slight- 
ly, so that the last printed character is visible. 
Concurrent with the above operation, a ribbon 
oscillating lever is made to pivot about its left 
end, and with eachcycle project and retract the 
ribbon guide, which would obstruct the view of 
the character (figure 4-79). 


4. CORRECTION (See figures 4-77 


and 4-78) 


a. After the typewheel has been 
positioned by the axial and rotary positioning 
mechanisms, the selected character is more 
accurately aligned for printing by the correct- 
ing mechanism, which compensates for any 
play and backlash in the positioning linkages. 
Each function cycle, the rocker bail transfers 
motion through acorrecting drive link to acor- 
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recting clamp and shaft (figure 4-78). The 
shaft pivots a rotary correcting lever (figure 
4-77), which is equipped with an indention that 
engages a tooth in a typewheel rack. There is 
a tooth in the rack for each row of characters 
(16 in all), and they are so correlated with the 
typewheel that when a tooth is engaged by the 
corrector, its row is accurately aligned with 
the print hammer. Axial correction, which is 
accomplished simultaneously, is similar to ro- 
tary correction. The drive link rotates an axial 
correcting plate counterclockwise (as viewed 
from the top), and a roller mounted on the plate 
engages a notch in the axial sector (figure 4- 
78). Thus, the typewheel is accurately aligned 
in both fields of motion just before printing 
takes place. During the latter part of the func- 
tion cycle, a correcting drive link spring re - 
turns the correcting mechanism to its home 
position. 


b. Since the rocker bail is the 
source of motion for both the push bars and the 
positioning mechanisms, corrections must take 
place at a point near enough to the extreme 
travel of the bail that it does not interfere with 
the movement of the typewheel rack or axial 
sector. In addition, because the rocker bail 
controls the tripping of the print hammer, which 
occurs very late in the bail's stroke, it be- 
comes necessary to utilize the time between the 
tripping of the hammer and its striking the pa- 
per to accomplish correction. The delay in 
actuating the correcting mechanism is effected 
by allowing a drive stud on the rocker bail to 
slide in an elongated slotin the correcting drive 
link during the early part of the cycle. 


5. LETTERS-FIGURES SHIFT (See 
figures 4-77 and 4-81) - The purpose of the 
letters - figures shift is to rotate the typewheel 
from the home position in one section to that of 
the other section (figure 4-82). It is accom - 
plished througha function box mechanism, which 
is made up of a number of parts assemblies 
mounted on two plates located at the upper rear 
of thetyping reperforator unit (figures 4-71 and 
4-81). 


a. When the unit is in the letters 
condition, as shown in figures 4-77 and 4-81, 
and the figures code combination (1M, 2M, 38, 
4M, 5M) is received, the transfer mechanism 
sets up the figures arrangement in the bell 
cranks during the keyboard input cycle. Then, 
as the rocker bail moves from its home posi - 
tion during the first part of the function cycle, 
a lifter roller under spring pressure follows a 
camming surface on the rear arm of the bail 
(figure 4-81), and the lifter allows letters and 
figures function blades to move down and, by 
means of tines on their lower surface, feel for 
an opening in the slotted upper arms of the bell 
cranks. 
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b. The slot arrangement of the 
bell cranks No. 1, 2, 4, and 5 are identical and 
permit the entry of both function blades, when 
all are selected. However, on receipt of the 
figures code combination, the No. 3 bell crank 
permits entry of the figures blade, while block- 
ing the letters blade. In moving all the way 
down, the figures blade encounters a projection 
of afigures arm assembly, and causes the arm 
assemblies toshift from their letters to figures 
position. A yield arm extension attached to the 
figures arm assembly pivots a figures extension 
arm away from the letters - figures bell crank. 
A letters extension arm, under spring tension, 
rotates the bell crank clockwise (figure 4 - 81), 
and the bell crank lifts the letters and figures 
push bars. As the bail reaches its extreme 
position, the lifter is cammed up and raises the 
function blades. 


c. While the letters-figures bell 
crank is being positioned by the function box, 
the No. 1, 2, and 4 push bars are selected, the 
typewheel is moved forward two rows clock - 
wise and three characters forward and the fig- 
ures symbol is printed. On its return stroke, 
the rocker bail operating blade encounters a 
shoulder on the figures push bar (which was 
lifted as described above) and moves the bar to 
the right, as viewed from the front in figures 
4-77 and 4-83. The common pinion moves the 
letters push bar to the left, and the left front 
eccentric shifts from its up to down position. 
Since the typewheel has been displaced two 
rows clockwise during the first part of the cy - 
cle, it is rotated six more rows to the figures 
home position (see paragraph 4-5a(6)(b)2e). As 
the bail returns to its home position during the 
last half of the cycle, a lock lever toggle link - 
age (figure 4-81) prevents the lifter roller from 
following its camming surface, and the lifter 
holds the function blades up, so they do not 
drop onto the bell cranks. As the bail nears 
its home position, a trip post riding on the os- 
cillating drive link strikes a lock release arm, 
buckling the toggle linkage and permitting the 
lifter roller to again fall on the bail camming 
surface. 


d. Ina manner similar to that 
described above, when the letters code combi- 
nation (IM, 2M, 3M, 4M, 5M) is received, the 
function box causes the letters -figures bell 
crank to lower the letters and figures push 
bars. The typewheel is rotated two rows coun- 
terclockwise during the first part of the cycle, 
and six more rows to the letters home position 
during the last part of the cycle, and the letters 
pusi. har is moved to the right. The prelimi - 
nary two - row rotation of the typewheel, which 
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is made possible by selecting the No. 5 push 
bar on spacing rather than marking, provides 
less throw and smoother operation than would 
be possibleif the complete eight-row displace- 
ment were made during the latter part of the 
cycle. Each operation, the lifter permits the 
function blades to move down and feel for an 
opening, but, except for the shift operations, 
they are blocked by slotted arms of the bell 
cranks. 


(c) PRINTING (See figure 4-79) 


1. After the typewheel has been po- 
sitioned and corrected, the printing mechanism 
supplies the impact which drives the paper and 
ribbon against the selected character. It ac- 
complishes this operation by means of a print 
hammer, which is mounted on a shaft supported 
by a bracket attached to the typewheel bearing 
housing. In its unoperated condition, as illus- 
trated in figure 4-79, the hammer is held a- 
gainst an accelerator by a relatively weak 
spring. The accelerator is mounted on the 
hammer shaft, and is retained by a printing 
latch in its upper position, against the tension 
of a relatively strong spring. 


2. The rocker bail, during the fore 
part of the function cycle, moves a printing 
drive link to the right (as viewed from the rear 
in figure 4-79) and causes a pivot arm to rotate 
clockwise. The arm lowers a trip link, which 
Slides in an elongated slot. Near the endofthe 
rocker bail's travel, the trip link pivots the 
latch, which releases the accelerator. Under 
the spring tension, the accelerator snaps down 
and impels the hammer upward. The face of 
the hammer drives the tape and inked ribbon up 
against the typewheeland imprints the selected 
character on the tape. The accelerator does 
not follow the hammer through the complete 
printing stroke. Near the end of its travel, the 
accelerator encounters a projection on a latch 
bracket, and inertia carries the hammer the 
rest of the way. As the rocker bail returns to 
its home position, it causes the trip link to 
move up, release the latch, and return the ac- 
celerator to its latched position. 


(d) RIBBON FEEDING (See figure 4- 
80) 


1. The characters are typed in ink 
supplied by an inked ribbon, which is held be - 
tween the tape and the typewheel by a guide and 
advanced by the ribbon feed mechanism (figure 
4-80). The path of the ribbon is down to the left 
off the top of aright spool, under a right roller, 
to the left through pins on a reversing arm, 
through the guide, up through pins on a front 
reversing arm, over a left roller and down to 
the right on the bottom of a left spool. 
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2. Each function cycle, as the rock- 
er bail nears the end of its left travel, a roller 
mounted on its forward arm pivots a drive arm 
clockwise. The drive arm lifts a feed pawl, 
which advances the ribbon by rotating a ratchet 
and ribbon spool one tooth. A retaining pawl, 
under spring tension, detents the ratchet, while 
the feed pawl, during the latter part of the func- 
tion cycle, is lowered so as to engage the next 
tooth. Each operation, the ribbon is advanced 
in this manner until the ribbon feed mechanism 
is reversed. 


3. When a spool is almost depleted, 
an eyelet in the ribbon encounters pins on a re- 
versing arm. The stress applied through the 
ribbon.as it is rolled on the other spool pivots 
the arm. As the pawl assembly is lowered at 
the end of the next operation, an extension 
strikes the reversing arm, and the pawl is 
shifted to the other ratchet. The pawl's round- 
ed lower extension pivots a reversing lever, 
which shifts the retaining pawl, so that it en- 
gages the opposite ratchet. The ribbon will 
then feed in the opposite direction until again 
reversed. 


(e) TAPE BACKSPACE (Figure 4-83A) 


1. The tape backspace mechanism 
steps the tape back through the punch block in 
order to delete perforated errors. The er- 
roneously perforated code combination in the 
retracted tape isthen obliterated by perforating 
the letters code combination in its place. 


2. The backspace mechanism may 
be operated manually or it may include power 
drive. 


3. The mechanism used with chad~ 
less tape differs from that used with fully per- 
forated tape in that it contains a tape rake for 
depressing the chad. 


(f) Manual Backspace (Fully Perforated 
Tape) - Depressing the handle of the back spac- 
ing bell crank disengages the perforated feed 
pawl from the feed wheel ratchet. The back 
spacing feed pawl then engages the feed wheel 
ratchet and rotates the feed wheel clockwise, 
back spacing the tape to the next row of per- 
forations (figure 5-122). 


(g) Manual Backspace (Chadless Tape) - 


Depressing the handle of the back spacing bell 


CHANGE 3 


270B Paragraph 


4-5b(1) 


crank disengages the perforator feed pawl from 
the speed wheel ratchet and simultaneously 
rotates the rake to depress the chads. The 
back spacing feed pawl then engages the feed 
wheel ratchet and rotates the feed wheel clock- 
wise, back spacing the tape to the next row of 
perforations (figure 4-83A). 


(h) Power Drive Backspace - A start 
magnet in the power drive mechanism is ener- 
gized by a remote source. When energized, the 
armature bailis pulled downward. An extension 
of the bail disengages the drive link latch, which 
drops and engages a notchinthe eccentric arm. 
The eccentric arm, driven by the perforator 
main shaft, moves to the right. This action 
causes the bell crank handle to be depressed 
through a system of linkages between the drive 
link latch and the bell crank. The subsequent 
operation is as described previously (figure 
5-122A to 5-122D). 


b. AUXILIARY TYPING REPERFORATOR 
BASE LRB32 (See figure 4-84) 


(1) GENERAL - The auxiliary reperfo- 
rating equipment is mounted on the typing re - 
perforator base, located above the transmitter 
distributor base in the left side of the cabinet. 
Circuitry of the base permits operation of the 
auxiliary equipment independent of the basic 
teletypewriter components. A two point plug 
connector on the base is the terminal for a 
cable, furnished with the base, connecting to 
power line terminals in the teletypewriter cab- 
inet. Power is controlled by a toggle ON-OFF 
switch on the typing reperforator base. A fuse 
on the base protects the ac power circuit. A 
16-point receptacle connects to a cable leading 
to the terminal blocks on the left side of the 
rear wall of the cabinet compartment. The 
auxiliary ac motor transmits power to the typ- 
ing reperforator through a gear set. The base 
mounts both the motor and the gear set (figure 
4-84). An adjustable T-plate, attached to the 
bottom of the typing reperforator base, projects 
three tapped studs through the base into which 
the reperforator mounting screws are fastened. 
Tightening the mounting screws tightens the 
adjusting plate to the bottom of the base and 
locks the reperforator in the position most 
suitable for operation through the timing belt. 
A tape container, equipped with a low tape 
switch for controlling an indicator lamp, audi- 
ble alarm, or an external alarm circuit, and a 
tape chute are also base mounted, Three studs 
mount the base into the cabinet. The longer 
studs mount in the rear rail of the cabinet 
cradle, and the short stud mounts to the trans- 
mitter distributor base. 
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(2) TAPE CONTAINER (See figure 4-84) - 
The tape container is mounted on the left side 
of the base, to supply tape for the auxiliary 
typing reperforator. Tape feed is from the 
bottom of the rear of the tape roll, over a tape 
guide roller on the back of the container, toa 
second guide roller on the typing reperforator 
and into the tape guide. A low tape switch (fig- 
ure 4-85) is mounted at the bottom of the tape 
container. The low tape lever rides under ten- 
sion of its spring against thebottom of the tape 
roll, holding the switch lever away from the 
normally open sensitive switch. When the di- 
ameter of the tape roll is reduced to between 
5/8 to 3/4 inches of tape remaining on the roll, 
the switch lever, under tension of its spring is 
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Figure 4-85, 
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released to activate the switch. 


(3) TAPE CHUTE - A bracket mounted cy- 
lindrical tape chute on the front of the base (fig- 
ure 4-84) guides the typed, perforated tape 
from the punch block throughan aperture in the 
auxiliary control panel inthe cabinet. The chute 
is adjustable to deflect the tape as required. 


c. AUXILIARY TYPING REPERFORATOR 
LPR35BWA (See figures 4-86 and 4-87, also 1- 
1lland1-12) - The auxiliary typing reperforator 
is identical tothe keyboard typing reperforator 
in perforation, tape feed and typing functions 
(see figure 4-67 and paragraph 4-5a), and ref- 
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Figure 4-86, Auxiliary Typing Reperforator LPR35BWA On Base LRB32 
(Front View) 


erence will be made to the preceding text and 
illustrations insofar as they cover the auxiliary 
typing reperforator adequately. 


(1) GENERAL - The LPR35BWA is sup - 
plied with Automatic Send - Receive (ASR) Sets. 
The unit operates independently of the basic 
teletypewriter equipment. It is mounted on the 
LRB32 auxiliary base (paragraph 4 - 5b) in the 
left side of the cabinet. An auxiliary ac motor 
and an electronic keyer are required for its op- 
eration. Operation is controlled from a switch 
on the auxiliary base unit. 


(a) The auxiliary typing reperforator 
operates from a single main drive shaft, belt 
driven from a drive sprocket on the gear set 
mechanism on the base. The jack shaft used 
for power transfer in the keyboard typing re - 
perforator is omitted. The LPR35BWA is e- 
quipped to type standard communications sym- 
bols. 
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(b) The auxiliary typing reperforator is 
operative only in response to aline signal. The 
signal is normally received ona line different 
from that which services the basic equipment, 
although the signal may be wired in series with 
the basic equipment, if desirable, primarily for 
testing purposes. The unit is a receiving only 
component, therefore operable only under on - 
line conditions. Its only off-line function is a 
non - interfering, letters tape feed - out mecha- 
nism (paragraph 4-5c(6)(b), which is built into 
the equipment. 


(c) AC power is fed tothe auxiliary mo- 
tor unit on the typing reperforator base through 
the power switchand fuse onthe auxiliary base. 
The motor drives the gear set mechanism, at 
which point an operating speed corresponding to 
the incoming transmission speed must be du- 
plicated by use of 45.5 or 75 baud gears. A 
timing belt drives the typing reperforator main 
shaft, which rotates at the selected speed as 
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Figure 4-87, Auxiliary Typing Reperforator LPR35BWA (Rear View) 
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Figure 4-88. Remote Non-Interfering 


long as the power is on at the auxiliary base 
unit. 


(d) The function cam -clutch operates 
approximately one cycle behind the selecting 
cam-clutch. Except that the function clutch 
trip shaft is operated by a cam on the selector 
cam assembly and reset by an eccentric pin on 
the function cam, the operation is as described 
in paragraph 4~-5a(2)(b) and illustrated in figures 
4-73 and 4-74. 


(2) SELECTION - The selector mechanism 
operation is identical to that of the keyboard 
typing reperforator, and is described in para - 
graph 4-5a(2). 


(3) FUNCTION CAM-CLUTCH AND 
CLUTCH TRIP ASSEMBLY (See figure 4-73) - 
This mechanism is operated as described in 
paragraph 4-5a(3)(b), except that the main trip 
lever is rotated counterclockwise by the selec- 
tor cam-clutch (paragraph 4-5c(1)(d), when the 
function trip cam raises the follower lever near 
the endof the selecting cycle. Immediately, the 
lower part of the function trip cam allows the 
follower lever to return to its unoperated posi- 
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tion, and the main trip lever is free to move 
under the clutch release when the trip shaft 
raises the release. 


(4) ROCKER BAIL ASSEMBLY - The rock- 
er bail assembly distributes motion from the 
function cam-clutch for perforating and printing 
functions as described in paragraph 4 - 5a(3)(c) 
and figure 4-74. 


(5) TRANSFER - Near the end of each se- 
lecting cycle, the transfer mechanism moves 
the intelligence in the form of a mechanical ar- 
rangement from the punchslides to the function 
box and positioning mechanisms as describedin 
paragraph 4-5a(4) and figure 4-75. The linkages 
are identical in both typing reperforators. 


(6) TAPE PERFORATING AND FEEDING 


(a) GENERAL - The perforator mecha- 
nism punches feed holes, advances the tape, and 
perforates combinations of code holes corre - 
sponding to the code combinations received from 
the signal line. Intelligence is received from 
the selecting mechanism by the punch slides and 
perforated as described in paragraphs 4-5a(5)- 
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Paragraph 270B 


4-5c(6)(a) 
(a) through (c) and figure 4-76. 


(b) NON - INTERFERING LETTERS 
TAPE FEED- OUT (Figure 4-88) - The non- 
interfering letters tape feed-out mechanism 
provides a means of feeding a predetermined 
length (up to 18 inches) of "letters" perforated 
tape at the end ofeach message by remote con- 
trol. The letters feed-out operation can be in- 
itiated by means of the ''Tape Feed Out" button 
on the dome of the ASR cabinet following a one 
second time delay at the end of a message. The 
feed out is adjustable in steps of 0.6 inch. Ifa 
message is received during any part of a tape 
feed-out cycle, the mechanism will stop and the 
incoming message will be received without in - 
terference. A non- repeat latch prevents suc- 
cessive tape feed-out operations from being in- 
itiated until the first feed-out sequence has been 
completed. At the end of a feed-out cycle the 
mechanism stops and remains inactive until the 
operator starts another cycle. 


1. INITIATION MECHANISM - The 
feed - out operation is initiated by a pulse (115v 
ac + 10%, 120v de + 10% with 1350 ohms series 
resistance or 48v dc + 10% with 350 ohms se- 
ries resistance ) from a tape feed- out button. 
The pulse is applied to a feed-out magnet when 
the auxiliary typing reperforator is in an idling 
condition. When the magnet is energized, the 
armature bail moves the blocking bail out of 
engagement with the drive bail assembly. The 
drive bail, whichis spring loaded, falls into the 
indent of its cam and the connecting link posi - 
tions the release lever on the lower step of the 
latch lever. If the start magnet is held ener - 
gized longer than one cyclethe non-repeat latch 
prevents the drive bail from again falling into 
the indent of its cam. The non- repeat latch is 
delayed one cycle by the spring loaded blocking 
latch on the drive bail. As the drive bail 
reaches the indent of its cam the blocking latch 
rides over the non-repeat latch. The drive bail 
then reaches the high part of its cam and the 
non-repeat latch falls into engagement with the 
drive bail. When the start magnet is de-ener- 
gized the spring loaded blocking bail again en - 
gages the drive bail and simultaneously disen - 
gages the non-repeat latch. 


2. METERING MECHANISM - When 
the drive bail positions the release levers on 
the lower step of the latch lever as described 
above, metering takes place. The release le - 
ver has now permitted the check pawl and feed 
pawl to engage two adjacent ratchets. One of 
the ratchets is fed continually by the feed pawl. 
This ratchet has a deeper notch at every sixth 
tooth so that the pawl engages the second ratchet 
on every sixth feed cycle. After the second 
ratchet has rotated an amount equivalent to two 
teeth, a follower riding a cam attached to the 
ratchet drops off its peak unblocking the tripping 
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mechanism. After a predetermined length of 
tape has been fed as measured by the second 
ratchet, the latch lever is actuated as it would 
be by the selector cam on receipt ofa message, 
and the tripping mechanism is blocked prevent- 
ing further feeding. Simultaneously, the feed 
pawls are lifted off the ratchets and the ratchets 
return to their zero position. 


3. TRIPPING MECHANISM - A bail 
that follows a cam attached to the reperforator 
main shaft engages the clutch trip lever and 
punch slide latches. When the bail cam follower 
enters the detent of its cam the bail operates 
the function clutch trip lever and punch slide 
latches initiating a "letters" cycle of the punch. 
Each time the reperforator main shaft rotates 
one revolution a letter cycle is initiated, pro- 
vided the bail is not blocked by the latch lever 
(see paragraph 2. above). If an incoming mes- 
sage trips the latch lever, the letters punching 
cycle is immediately blocked from any further 
operation, 


4, STORAGE MECHANISM - The 
purpose of the storage mechanism isto hold the 
reset bail in engagement with the slides until 
the slides are fully reset so that they may rec- 
ognize the first character set up in the punch 
slide latches by the selector. This mechanism 
consists ofa latch that is operated by a link at- 
tached to the punch slide reset bail toggle. 
During reception of an incoming message the 
toggle mechanism pushes the latch out of the 
way of the reset bail prior to its being stripped 
by the clutch trip lever. 


(c) The chad chute on the LPR35BWA 
auxiliary reperforator is mounted on the front 
of the punch block, as viewed from the front of 
the cabinet, rests over the punch pin openings 
in the top of the die block and extends downward 
to the right of the punch block (figure 4-86). By 
means ofan extension chute, tape punchings are 
directed away from the punch block into a com- 
mon container below thecabinet shelfalong with 
the chad from the keyboard reperforator. Emp- 
ty the container frequently to prevent the chad 
from backing up the chutes and possibly fouling 


the punch mechanism. 
(7) TYPING 


(a) GENERAL - Typing, printing and 
ribbon feed mechanisms are identical to those 
of the typing reperforator described in para- 
graph 4-5a(6) and as illustrated in figures 4-77 
through 4-83. 


(b) TYPEWHEEL POSITIONING, 
PRINTING AND RIBBON FEEDING - The char- 
acters used to type the received intelligence 
(letters, figures and symbols representing var- 
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Figure 4-89. Transmitter Distributor LXD11 (Front View) 


ious functions) are embossed on the cylindrical 
surface of the typewheel. The typewheel fur - 
nished with Typing Reperforator LPR35BWA 
will print standard communications symbols. 
During the function cycle, the operation of the 
rotary and axial positioning mechanisms (fig - 
ures 4-77 and 4-73), the oscillating and cor- 
recting mechanisms, the printing mechanism 
(figure 4-79) and the ribbon feed mechanism 
(figure 4-80) are as previously described in 
paragraph 4-5a(6). The operation of the func - 
tion box (figure 4-81) is as previously described 
with respect to letters-figures shift. 


4-6. TRANSMITTER DISTRIBUTOR LXD11 OR 
LXD31 AND BASE LCXB13 


a. GENERAL (See figure 4-89) - The pur- 
pose of the transmitter distributor is to decode 


CHANGE 3 


the intelligence stored on the perforated tape, 
and totransmit that intelligence througha radio 
or wire telegraph channel. Intelligence is trans- 
mitted in the form of sequential marking or 
spacing signal pulses, in a 7.00 unit transmis- 
sion pattern. Mounted on its base, the trans - 
mitter distributor protrudes from the left side 
of the ASR cabinet. A main shaft and cam 
clutch assembly operate a sensing mechanism, 
transfer mechanism, and a signal generator 
(figure 4-90). The unit utilizes polar line op - 
eration and is equipped with both radio frequen 
cy (RF) filtering and arc suppression on 
mark and space contacts of the signal genera - 
tor. All signal leads are shielded, and all 
shielding is insulated fromthe equipment frame. 
The main shaft is geared to an intermediate 
shaft and gear assembly on the base, which is 
connected by shafts and flexible couplings tothe 
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Figure 4-90. Transmitter Distributor LXD11 
(Top, Cover and Tape Guide Plates Removed) 


keyboard motor. Power is constantly supplied, 
when the teletypewriter main power switch is 
on, at the speed (75 or 45.5 baud) determined 
by the gear set selected for the intermediate 
gear assembly. AC power for operation of the 
cam-clutch, and dc signal supply for the signal 
generator are furnished through a 19-point con- 
nector on the base. (See figure 4-90.) The 
transmitter distributor is electrically isolated 
from the basic teletypewriter circuits in the (K) 
mode of operation. In the (K-T) and (T) modes, 
it is operative only when the SEND keylever on 
the keyboard has been depressed, and thetrans- 
mitter distributor tape-out, start-stop and tight 
tape contacts are all closed. Transmitting from 
previously perforated tape, the component is 
exclusively for on-line service; there are no 
off-line functions. The typing unit monitors the 
transmitter distributor transmission in line op- 
eration. 
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b. TRANSMITTER DISTRIBUTOR BASE LC- 
XB13 (See figure 1-16) - The Transmitter Dis- 
tributor Base is mounted on the left side of the 
cradle under the dome of the ASR cabinet. A 
ball bearing supported shaft transmits power 
from anintermediate gear assembly at the rear 
of the base to the main shaft of the transmitter 
distributor which is mounted onthe front part 
of the base, protruding from the cabinet proper. 
The intermediate pinion and driven gear are 
interchangeable sets, providing 75 or 45.5 baud 
operation depending upon the selection. Shafts 
with flexible couplings connect the intermediate 
gears tothe keyboard motor through the key - 
board typing reperforator bearing bracket and 
intermediate gears at the rear of the keyboard 
base. A bracket for the transmitter distributor 
electricalconnector is secured to the right side 
of the base. Since the LCXB13 base is mounted 
onrubber bushings for noise reduction, a ground 
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Figure 4-91. Transmitter Distributor Control Mechanism 
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Figure 4-92. Cam-Clutch Main Shaft 


strap is required between it and the cradle. See 
Section 2 on Installation. 


c. TRANSMITTER DISTRIBUTOR LXD11 
(See figures 4-89 and 4-90) - In the following 
description of the sequence of operations of the 
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transmitter distributor, the equipment is as- 
sumed to be operating under normal conditions. 
The keyboard selector switch is in either (K-T) 
or (T) mode, with the SEND key lever de- 
pressed. The main power switch is in ''ON" 
position, andthe keyboard motor linkages sup- 
ply power to the main shaft. The start - stop 
lever is assumed to be in "OFF" (center) posi- 
tion, and perforated tape has been placed over 
the sensing pins, and the tape lid isclosed. The 
equipment remains in an idling condition, the 
clutch drum rotating with the attached driven 
gear on the main shaft, until manual operation 
of the green start-stop switch toits right "RUN" 
position completes the magnet circuit and en- 
ergizes the magnets which operate on 0.050 
ampere current at 120v dc. The armature then 
movesto the left to trip the spring-loaded main 
bail (figure 4-91), The main bail trips the 
clutch latch lever bail, releasing the clutch to 
drivethe main shaft and cam-clutch, furnishing 
power to the sensing, transfer, and signal gen- 
erating functions of the transmitter distributor. 
The operations are then responsive to the coded 
input of the perforated tape until the start-stop 
switch is returned to its center ''OFF" position. 


(1) CAM - CLUTCH MAIN SHAFT ( See 
figure 4-92) - The cam-clutch is an integral 
part of the main shaft, attached, by a hub at the 
rear of the shaft, to the disk of the clutch. The 
drum rotatesfreely about the shaft with the hel- 
ical driven gear, to which it is attached. The 
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Figure 4-93, Start-Stop Lever and Tight Tape Switch Mechanism 
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Figure 4-94. Transmitter Distributor 


cam - clutch has five sensing pin transfer lever 
cams, astart cam, astopcam and a locking 
bail cam. The cams are positioned totrip their 
associated mechanisms in the order required 
for the sequential electrical transmission of the 
marking and spacing code elements of the si- 
multaneous character code perforations of the 
tape input. The shaft also has aneccentric cam 
to operate a main bail drive arm during the 
function cycle. 


(a) When the start-stop lever is moved 
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to the right, the camming surface of the lever 
(figure 4-93) allows the start-stop bail to move 
upward. As the bail pivots on its mounting, the 
left extension of the bail moves away from the 
swinger of the start-stop tight tape contact as- 
sembly and closes the contact to complete the 
clutch magnet circuit. As the armature is 
pulled up (figure 4-91), it rotates the main bail 
latch lever, which frees the spring loaded main 
bail to rotate counterclockwise. The move - 
ment is transmitted through an eccentric post 
(figure 4-94) to the clutch trip bail. The trip 
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Figure 4-95. Main Bail and Drive Arm Mechanism 


bail moves the clutch trip lever out of engage - 
ment with the clutch shoe, releasing the clutch 
to start the main shaft rotating. 


(b) Operation of the clutch is as de- 
scribed in paragraph 4- 3d, except that the 
c_utch drumin this case is the driving member, 
and the main shaft and cam are driven by the 
clutch drum when the clutch is engaged. 


(c) As the shaft rotates, the drive arm 
eccentric (figure 4-95) revolves to pull the 
drive arm downward, causing the main bail to 
pivot back to its home position. So long as the 
magnet circuit is not interrupted, the armature 
continues tohold the main bail latch lever away 
trom the main bail. As the shaft continues to 
rotate, the drive arm is moved upward by its 
ecceutric, and the spring loaded bail again ro- 
tates counterclockwise. The clutch trip lever 
is heldaway from the clutch shoe, and the cam- 
clutch cycling continues. 


(d) When the start-stop lever is pushed 
to its center OFF" position, the start-stop bail 
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(figure 4-94) is rotated clockwise, and its left 
extension raises the swinger of the start - stop 
tight tape contact, interrupting the magnet cir- 
cuit. The magnet armature falls away from the 
pole pieces, under spring tension, and the main 
bail lever is latched whenthe drive arm lowers 
the main bail. 


(e) As the main bail is latched, the 
clutch trip lever blocks the clutch shoe lever. 
When the clutch is blocked, the inertia of the 
mechanism causes the clutch to rotate far e- 
nough to permit its latch to fall into the notch 
on the clutch cam disk, stopping rotation of the 
main shaft and cams. The clutch drum contin- 
ues to rotate with the driven gear. 


(2) SIGNAL INTELLIGENCE INPUT - Op- 
eration of the transmitter distributor, when the 
electro - mechanical requirements for cam- 
clutch and main shaft operation have been es - 
tablished, is in response to the signal intelli- 
gence data stored in five-unit code perforations 
on tape. These are fed in simultaneous ar - 
rangement, character by character order as 
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they appear in the tape, to the sensing mecha - 
nism. The signal intelligence input must con - 
form to the signal requirements of the equip - 
ment (paragraph 4-2), 


(a) TAPE LID OPERATION (See figure 
4-96) - When the red lid button is depressed, 
the tape lid release plunger under the tape 
guide plate depresses the plunger bail exten- 
sion, causing the bail to pivot counterclock - 
wise. The plunger bail latching extension 
swings downward, away from the tape lid latch- 
ing post. Under spring tension, the lower por- 
tion of the tape lid rotates counterclockwise, 
raising the tape lid. 


1. With the tape lidopen, the per - 
forated message input tape can be placed in the 
tape guide so that its feed holes engage the teeth 
of the feed wheel. The tape is inserted with the 
typed side up. The position of the feed wheel 
insures correct positioning of the tape. 


2, The perforations of the first 
character to be transmitted must be located 
over the apertures for the sensing pins. The 
position of the tape can, however, be adjusted 
after the tape guide lid is closedas described 
in paragraph 4-6c(2)(b). 


3. The tape lid is closed manually 
by pressing it down over the positioned tape. 
When the tape lid is closed, the latching post 
rotates counterclockwise over the end of the 
plunger bail latching extension. Under spring 
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tension, the latching extension is pulled under 
the post to latch the tape lid. 


(b) FREE- WHEELING FEED WHEEL 
(See figure 4-97) - When the start-stop lever 
(figure 4~93)is pushed to the extreme left posi- 
tion, the start-stop bail is rotated clockwise. 
The bail extension-pushes the feed pawl and the 
ratchet detent roller out of engagement with the 
feed ratchet, and allows the feed wheel to ro- 
tate freely (figure 4-96). The bail extension 
also contacts the intermediate bail, which ro- 
tates clockwise, permitting the torsion spring 
loaded depressor bail to rotate, moving the 
tape-out pin depressor bail extension to depress 
the tape-out pin flush with or below the tape 
guide plate. This permits free passage of the 
tape under the tape lid. Since the start - stop 
tight -tape contacts are opened in establishing 
conditions for free-wheeling tape feed, the 
clutch magnets are de-energized, and the trans- 
mitter distributor isin an idling condition. Po- 
sitioning of the tape must be done manually. Re- 
lease of the start-stop lever to its "OFF" posi- 
tion returns the tape feed pawl and detent roller 
into contact with the ratchet and releases the 
tape-outsensing pin, conditioning the equipment 
for operation whenthe start-stop lever is again 
moved to the right. 


(c) TAPE- OUT SWITCH MECHANISM 
(See figure 4-96) - Atape-out sensing pinis 
located on the tape guide plate to the right and 
slightly forward of the five tape sensing fingers. 
An extension near the top of the sensing pin 
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raises the swinger of the normally open tape— 
out contact when the spring loaded pin protrudes 
above the guide plate. When the pin is depress- 
ed, the swinger is released toclose the contacts 
and close the clutch magnet circuit at this point. 
When tape is in the unit and thetape guide lid is 
closed, the tape holds the sensing pinin the de- 
pressed position, closing the contacts and per- 
mitting transmission when related elements of 
the series wired clutch magnet circuit are 
closed. During transmission, the code sensing 
fingers cannot differentiate between a no -tape 
condition and a LETTERS code (five marking 
units ) and would tend to continue transmission 
of a false letters signal. The tape-out sensing 
pin, however, moves upward under tension of 
its spring, opening the magnetic circuit and in- 
terrupting transmission. The de-energized 
magnets release the armature, permit the ar - 
mature extension to pivot out of its blocking po- 
sition, and allow the main bail latch to be 
moved by its spring. The clutch latch lever 
contacts the clutch shoe lever and blocks rota- 
tion of the cam-clutch mechanism and shaft (fig- 
ure 4-91). 


(d) TIGHT TAPE SWITCH MECHA - 
NISM (See figure 4-93) - Tight or tangled tape 
raises the tight tape lever on the tape guide lid, 
rotating the tight tape bail counterclockwise. 
The bail arm pivots the intermediate arm clock- 
wise, raising the contact armup. The contact 
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arm lifts the swinger of the start-stoptight tape 
contact up and opens the clutch trip circuit to 
stop transmission. Transmission will be re- 
sumed automatically whenthe condition is rem-~ 
edied, since the start -stop switch remains in 
operating condition through the interruption in 
transmission, 


(e) TAPE FEED MECHANISM (see 
figure 4-98) - As the armature released main 
bail swings upward (figure 4-91) the tape feed 
pawl is raised one tooth on the feed wheel 
ratchet (figure 4-98). When the drive arm 
bringsthe main bail downward (paragraph 4-6c- 
(1)(c), the tape feed pawl advances the tape feed 
ratchet one toothagainst the action of the ratch- 
et detent roller. The tape feed wheel advances 
the tape one character. The ratchet detent 
roller bears between two teeth on the ratchet 
and serves to hold the feed wheel and tape in 
position during the sensing portion of the oper- 
ating cycle. As the drive arm moves the bail 
up, the tape feed cycle is resumed. 


(3) SENSING MECHANISM (See figure 4- 
94) - Five sensing pins, which alternately 
protrude from and retract beneath the tape 
guide plate under the tape guide lid, are the up- 
per ends of five sensing fingers. The lower end 
of the fingers (figure 4-99) slide freely on a po- 
sitioning stud, their lower extensions under 
their associated transfer levers. A _ spring 
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Figure 4-99. Sensing, Locking and Transfer Lever Mechanism 
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Figure 4-100. Transfer Lever and Signal Generator Mechanism 


hook and extension arm about midway on each 
sensing finger depresses the fingers beneath 
the main bail when the main bail is in its lower 
position and releases them, under tension of 
their springs, to protrude through the guide 
plate when the main bail is raised. If one or 
more of the sensing pins encounter a perfora- 
tion in the tape, the fingers will extend through 
the perforation. The sensing fingers that ex- 
tend through the tape move their associated 
transfer levers upwardso that they are brought 
above the line of action of the locking bail. If 
any of the sensing fingers do not sense a per- 
foration in the tape, the associated transfer le- 
vers remain stationary, and their extensions 
remain below the line of action of the locking 
blade on the locking bail. When the main bail 
drive arm shaft impels the bail downward, the 
bail pulls the sensing fingers downward, to per- 
mit the tape to advance without interference. 


(4) LOCKING BAIL AND TRANSFER 
MECHANISMS (See figure 4-100) - All trans- 
fer levers, except the start and stop transfer 
levers, are arranged to move in two directions. 
The forked end can be moved from the selected 
(marking ) position to the unselected (spacing ) 
position by the associatedsensing pins, depend- 
ing on the character code intelligence at the 
head of the tape guide. The transfer levers are 
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also moved downward and to the right in a se- 
quence actuated by the cam-clutch mechanism, 
They, in turn, rotate the transfer bail into 
marking or spacing position in a sequential pat- 
tern to conform to the 7.00 unit transmission 
pattern. It is at this point that the simultane - 
ously sensed elements of the tape perforated 
character code is converted to a sequence of 
marking or spacing pulses required for signal 
line transmission. 


(a) Selection of the transfer levers in 
spacing or marking position is instantaneous in 
response to the movement of the sensing fingers 
when the main bail is driven upward either by 
spring action, to start transmission, or by the 
drive arm, in continuous transmission. As the 
cam-clutch rotates, the locking bail cam posi - 
tions the locking bail upward between the lower 
extensions of the selected transfer levers, 
locking them in position. 


(b) Further rotation of the main shaft 
moves the lobe of the start cam into position 
and shifts its transfer lever downward. Since 
the start transfer lever has no sensing finger, 
the lever is always in the spacing position. The 
start transfer lever upper finger always hooks 
the upper side of the transfer bail andcauses it 
to move clockwise (spacing). 


ORIGINAL 


(c) As the shaft rotates further, the 
cam for the first pulse moves itstransfer lever 
downward and toward the right. Depending on 
the position of the transfer lever finger (upper 
fork engaging bail, spacing; lower fork engaging 
bail, marking), the transfer bail is rotated if 
the pulse to be transmitted is not the same as 
the preceding pulse. If the preceding pulse is 
the same, no action occurs, because the bail 
has been previously rotated. If the preceding 
pulse was different, the extension on the trans- 
fer bail is moved to the right to spacing posi- 
tion or to the left to marking position (figure 4- 
100). 


(d) The second, third, fourth, and fifth 
pulses are generated in the same manner as 
described for the first pulse. 


(e) The stop cam pulse follows the fifth 
cam pulse as the main shaft completes a cycle. 
Again, the action is the same as that for the 
first pulse. Since the stop pulse transfer lever 
has no sensing finger, and its transfer lever is 
blocked by the locking bar, its lower finger al- 
ways hooks the transfer bail, resulting in posi- 
tioning the transfer bail extension to the left 
(marking). 


(5) SIGNAL GENERATOR MECHANISM (See 
figure 4-100) - The transfer bail extension, 
moving to the right (spacing) or left (marking) 
as the bail rotates under the impulse of the se- 
lected or unselected transfer levers, clears the 
left (spacing) or right (marking) latch in the 
stabilizer mechanisms (figure 4-101) permitting 
the latch to drop and hold the bail, through the 
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Figure 4-101. Transfer Bail Stabilizer 
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extension, until an opposite pulse is transmit- 
ted. The transfer bail is linked to the signal 
generator toggle. Rotation of the bail moves 
the toggle to the right to open the marking con- 
tact and close the spacing contact in the signal 
generator, or to the left to close the marking 
contact and open the spacing contact. The suc- 
cessivespacing and marking pulses thus gener- 
ated impress upon the signal lines the code for 
the character represented on the perforated 
tape at the head of the tape guide. 


4-7. AC MOTOR UNITS LMU12, LMU3, LMU14, 
LMU4, LMU39 AND LMU41 


a. SYNCHRONOUS MOTOR LMU12 AND 
LMU3 (See figure 4-102) - The synchronous 
motors are for use with single phase, 115 volt 
(plus or minus 10 per cent) alternating current, 
at a frequency of 60 cycles per second (plus or 
minus 0.75 per cent). 


(1) Motor Unit LMU12 is a 1/12 horse - 
power, 3600 rpm, two pole, wound stator ball 
bearing motor with a squirrel cage type rotor. 
The stator has two windings, a main operating 
winding and an auxiliary starting winding. The 
auxiliary winding is wired in series with a 170 
mfd electrolytic capacitor and a current oper - 
ated motor starting relay (figure 4-103). Nor- 
mal starting current is 12.0 amperes, running 
current 2.7 amperes, and rated torque 23. 4 
ounce inches. 


(2) The LMU3 motor unit is similar in e- 
lectrical and mechanical design to the LMU12. 
The motor is rated at 1/20 horsepower, and has 
a 43 mfd electrolytic capacitor wired in series 
with the starting winding. Normal starting cur- 
rent is 8.0 amperes, running current 2.0 am- 
peres, and rated torque 14. 0 ounce inches. The 
two motors are similar in appearance, and 
should be examined carefully for the part num- 
ber and electrical capacity data on the identifi- 
cation plate for distinguishing characteristics. 


(3) The initial starting current causes the 
relay to pull up, and its contacts to close the 
auxiliary winding circuit. As the rotor gains 
speed, the current flowing through the motor, 
and through the relay coil, decreases. When a 
predetermined current value is reached, the 
relay armature is released, the relay contacts 
are opened, and the auxiliary winding circuit is 
disconnected from theline. The rotor continues 
to accelerate until itreaches synchronous speed 
(3600 rpm). The motor is wired insuch a man- 
ner that the rotor revolves counterclockwise 
when viewed from the fan end. 


(4) The starting relay and capacitor, to- 
gether with a thermal cut-out switch, are 
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Figure 4-102. AC Synchronous Motors 


mounted in a compartment on the underside of 
the motor. The thermal cutout switch is in 
series with both the main and the auxiliary mo- 
tor windings. If excessive current is drawn by 
the motor for any reason, the thermal cutout 
switch will open the circuit preventing over - 
heating and possible damage to the motor. The 
switch may be manually reset, if tripped, by 
depressing the red button which projects upward 
through the motor mounting plate. Allow the 
motor tocool at least 5 minutes before manual- 
ly depressing the red button. 


(5) There are two fans located within the 
motor housing, one at each end of the rotor. 
These draw cooling air through the slots in the 
end bells and exhaust it through the slots in the 
motor housing. The end bells have rubber vi- 
bration mounts by means of which the motor 
sets in the ends of its mounting bracket. The 
rubber mountsare heldinthe bracket by mount- 
ing straps. The motor shaft has a tapped hole 
for use in fastening the intermediate shaft driv- 
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ing helical gear. All end play is taken up by a 
conical shaped spring, which bears against the 
outer race of one of the ball bearings. The mo- 
tor mounting bracket is fastened to the keyboard 
by four screws and lock washers. 


b. GOVERNED MOTOR LMU14, LMU4, 
LMU39, AND LMU41 (See figure 4-104) - The 
series governed motors are for use with single 
phase, 115 volt (plus or minus 10 per cent) al- 
ternating current at a frequency of 50 to 60 
cycle per second. 


(1) Motor unit LMU14 is a 1/15 horsepow- 
er, 3600 rpm ball bearing motor which depends 
on anelectro-mechanical governor for its speed 
regulation. The armature is wired in series 
with two field windings and the governor con - 
tacts. A 250 ohm, 40 watt resistor anda 0.5 
mfd capacitor are connectedin parallel with the 
governor contacts. When the contacts are 
closed, the resistor is shorted out. When the 
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contacts are open, the resistor is in series with 
the motor to limit its operating current and re- 
duce its speed. The capacitor serves as a 
spark suppressor for the governor contacts. 
Normal starting current is 4.0 amperes, run- 
ning current 2.9 amperes, and rated torque 
18.7 ounce inches. 


(2) The LMU4 motor unit is similar in e- 
lectrical and mechanical design to the LMU14, 
but is rated at 1/20 horsepower. Normal start- 
ing current is 2.0amperes, running current 1.6 
amperes, and rated torque 14.0 ounce inches. 
The motors should be examined carefully for 
the part number and electrical capacity data on 
the identification plate for distinguishing char- 
acteristics. 


(3) The combination fan and governor is 
mounted on one end of the motor shaft. The fan 
draws cooling air through the motor housing and 
also serves as a mounting plate for the gover- 
nor slip rings and for the governor contact 
mechanism (mounted on opposite sides of the 
fan), Connections to the two slip rings, which 
are wired to the governor contacts, are made 
by means of two brushes mounted on the ends of 
the motor housing. Normally the governor con- 
tact spring holds the governor contact against 
the contact screw (figure 4-105). When the mo- 
tor shaft exceeds a predetermined speed, the 
centrifugal force developed on the governor 
contact briefly overcomesthe pullof the gover- 
nor spring, and the governor contact leaves the 
contact screw until the motor slows down. The 
tension on the contactspring may be adjusted to 
maintain the motor speed at 3600 rpm. 


(4) Means are provided to compare the mo- 
tor speed with a standard in making the contact 
spring tension adjustment, An aluminum cover 
fits against the side of the fan and encloses the 
governor contact mechanism. The outside of 
the cover is finished in white, with four black 
stripes equally spaced about itsperiphery. This 
serves as a target which should appear to stand 
almost still at 3600 rpm, when viewed through 
the moving shutter of a 120 vibrations per sec- 
ond tuning fork. 


NOTE 


The six spot and thirty-five spot rows serve as 
targets when using an 87. 6cps tuning fork. The 
six spot target is used to approach an on-speed 
setting, and the thirty-five spot is used to ar- 
rive at an accurate setting. 


(5) The two motor brushes are protected 
by 0.5 mfd capacitors connected between the 
brushes and the grounded frame of the motor 
(figure 4-106). These tend to by-pass any elec- 
trical noise created by the brushes asthey make 
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Figure 4-103. AC Synchronous Motor 
Schematic Wiring Diagram 


and break contact with the various segments of 
the armature commutator. The motor is wired 
in such a manner that the armature rotates 
counterclockwise when viewed from the gover- 
nor end. 


(6) The method of mounting the series mo- 
tor is similar to the method of mounting the 
synchronous motor (paragraph 4-7a(5). The 
housing providedon the underside of the mount- 
ing bracket contains both the 250 ohm resistor 
and 0.5 mfd capacitor in the governor circuit, 
as well as an electrical noise suppressor. The 
purpose of the electrical noise suppressor in 
the motor input circuit is to prevent any radio 
interference which may be generated bythe mo- 
tor from being radiated by the motor power 
leads. To prevent this disturbance from being 
radiated directly from any of the motor compo- 
nents or wiring, the entire ac motor is enclosed 
by grounded metal housings withscreenedopen- 
ings. The screening is to permit the circula- 
tion of cooling air through the motor and across 
the governor resistor, and also to permit the 
target to be viewed when checking the motor 
speed, A threaded plug provided in the gover- 
nor shield housing may be removed to permit 
the insertion of a screwdriver when necessary 
to adjust the motor speed. Access to the com- 
partment on the underside of the motor may be 
gained by removing a screw and lock washer 
and sliding the bottom cover plate aside. 


4-85 


Paragraph 270B 


4-7b(7) 


GOVERNOR MECHANISM 


FAN 
PLUG ge 


TARGET 


ADJUSTING SCREW 
GOVERNOR 


GOVERNOR COVER 


BRUSH CAP 


MOUNTING STRAP 


~ SHAFT FOR 
PINION GEAR 


ELECTRICAL NOISE SUPPRESSOR 
GOVERNOR RESISTOR 
GOVERNOR CAPACITOR 


Figure 4-104. AC Governed Motors 
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Figure 4-105. Governor for Governed Motor 


(7) Motor Unit LMU89 is similar to the 
LMU14. Motor unit LMU41 is similar to the 
LMU4. Except the motor cradle has been re- 
designed on both the motor units to improve 
heat transfer from the governor resistor to as- 
sociated mounting base. The governor resistor 
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is mounted to an aluminum plate with bracket 
which acts as a heat sink to dissipate the heat 
generated. Some of this heatis transferred into 
the base to which the motor is mounted for 
further dissipation. 
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Figure 4-106. AC Governed Motor Schematic Wiring Diagram 


4-8. ELECTRICAL SERVICE ASSEMBLIES 
173395BR, 173783, 173816BR, 173824, 304203, 
304206 AND 304230 


a. GENERAL 


(1) Each unit is equipped with a selector 
magnet assembly for signal reception (typing 
unit LP and typing reperforator LPR) requires 
an Electrical Service Assembly (ESA) for op- 
eration. In automatic send-receive sets (ASR) 
and floor model send-receive sets (KSR) the 
electrical service assembly (173783, 173824, 
304203 or 304206) mounts inside the cabinet 
behind the keyboard, and is accessible for 
servicing without disturbing any of the per- 
manent wiring to the cabinet terminal boards 
(see figure 4-107). In the rack mounted Re- 
ceive Only (RO) and Send-Receive (KSR) sets 
the electrical service assembly (173395BR or 
173816BR) is mounted in a separate covered 
container with the power switch, fuse holder, 
and monitor jacks brought out to a common 
an of the container for accessibility (figure 
1-17). 
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(2) The electrical service assemblies re- 
quire 115 volt, 50/60 cycle alternating current 
for proper operation. Power and signal line 
leads connect to the unit by way of the cabinet 
terminal blocks, All signal leads are shielded, 
and all shielding is insulated from the equip - 
ment frame. Open lug terminals are used on 
the ESA cables. 


(3) Table 4-1 lists the major differences 
between the electrical service assemblies. 
More detailed information can be derived from 
an inspection of the schematic wiring diagrams 
contained in Volume 3 of the 270B Manual. 


b. RECTIFIER ASSEMBLY - Each Electrical 
Service Assembly is equipped with a full - wave 
rectifier, capacitor input type power supply (see 
figures 4-108 and 4-109). The primary purpose 
of the power supply is to provide the necessary 
operating potentials for the electronic keyer 
circuit and the required current to operate the 
selector magnets on the typing or reperforator 
units. All rectifier assemblies, except the 
173824, develop 120 milliamperes current at 
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TABLE 4-1. ELECTRICAL SERVICE ASSEMBLIES 


ASSEMBLY 


173395BR 173816BR 173783 173824 
Equipped with cabling for operation 
of a "normal on-off-maintenance on" x 
switch 


FEATURES 


Equipped with cabling to operate 
"end-of-line" and selector switches 


Equipped with cabling to operate 
"margin indicator" switch 


Mounted in a grey colored metal 

enclosure xX x 

Mounted in an open chassis for use 

in a KSR or ASR set 

Number of electronic keyers 
es er 


500 MA rectifier supply 
Power factor condensers 


115v dc. Because the 173824 is equipped with 
three electronic keyers, a rectifier assembly 
capable of developing 500 milliamperes current 
at 115v dc is required. 


c. ELECTRONIC KEYER ASSEMBLY (Fig- 
ure 4-110) 


(1) The function of the electronic keyer is 
to repeat signals from a 60 volt de polar signal 
line, to selector magnets of the receiving unit 
in a local neutral loop. The electronic keyer 
utilizes a 6005 tetrode vacuum tube (or equiva- 
lent) and presents a high impedance load to the 
keying circuit. 


(2) When in the "mark" condition, a posi- 
tive pulse arriving from the signal line is ap- 
plied directly to the 6005 control grid. The 
pulse overcomes the bias on the grid and allows 
current to flow in the plate circuit energizing 
the selector magnets and attracting the selector 
armature. The keyer is designed to supply 30 
to 35 milliamperes current to the selector coils 
wired in series with the plate. 

(3) When in the "space" condition, a nega- 
tive pulse arriving from the signal line is ap- 
plied directly to the 6005 control grid driving 
the tube into cutoff. With nocurrent flowthrough 
the tube, the selector magnets de-energize and 
release the selector armature. 
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d. POWER, MOTOR, AND LIGHT CIRCUITS 
(Refer to Volume 3)- All electrical service as- 
semblies receive power at the cabinet terminal 
blocks. The grounded side of the power line is 
not fused or switched, so consequently one side 
of all the power circuit branches is grounded. 
The ungrounded side is fused with a slow - blow 
fuse, which supplies the "on" terminal of the 
power switch. In ASR and floor model KSRsets 
the power switch is operated by a fork and shaft 
linkage connected to the knob at the right of the 
keyboard. Rack mounted KSR and ROset power 
switches, onthe other hand, mount on a sepa- 
rate enclosure and are operated directly. The 
power switch supplies power to the motor cir- 
cuit, rectifier circuit and filament transformer, 
and to the 5.5 volt ac copy and margin lamp 
transformer (in the KSR and ASR sets a "nor - 
mal on-off-maintenance on" switch is located, 
electrically, between the fuse and the lamp 
transformer primary). The filament transform- 
er supplies 6. 3 volts ac for the electronic keyer 
6005 heater circuit. 


e. Selector Magnet Driver (Figure 1-23D) - 
The following description is based on schematic 
Wiring Diagram 4445 WD and explains the op- 
eration of the Selector Magnet Driver. 


(1) Basically the Driver operates as fol- 
lows: Neutral or Polar teletypewriter signals 
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are applied at its input. These signals are re- 
peatedatits outputin a form that will effectively 
operate the selector of a receiving teletype- 
writer. Direct current for the Drivers circuits 
is provided by an internal power supply. The 
transistors are usedin the Driver either do not 
conduct or conduct into saturation. They do 
not operate at intermediate stages. Thus 
throughout this discussion they are referred to 
as being either "ON" (conducting) or "OFF" 
(not conducting). 


(2) The Driver is specifically designed to 
receive teletypewriter, start-stop signals. 
These signals are explained in detail in Para- 
graph 4-1. 


(3) BIAS VARISTORS - The elements re- 
ferred to as "bias varistors" (CR1 through 
CR5) are used in the circuit to develop tran- 
sistor bias voltages and low-voltage references 
that set the input switching level. They consist 
of two diffused-junction, silicon diodes mounted 
in opposite directions side by side. They have 
a forward diode characteristic in either direc- 
tion and thus their voltage drop varies slightly 
with the current. At 0.10 a. the drop is 0.8 v. 
Stabistors CR6, CR7 and CR13 have character- 
istics similar to varistors, but pass current in 
only one direction. 


(4) INPUT CIRCUIT - The input circuit 
receives the teletypewriter signals and deter- 
mines when the Driver shifts from marking to 
spacing. It includes R1 through R3, bias varis- 
tors CR1 through CR5, and transistor Q1. In 
neutral operation, it keeps the Driver spacing 
or marking until the line current rises above 
or drops below the switching value. In polar 
operation it does the same until the. current 
rises above or drops below zero. 


(5) Resistor R1 protects transistor Q1 
from high current surges that might damage it. 
It samples the current flowing into Q1's base, 
and, if the current exceeds a value of approxi- 
mately 0.100 a., the voltage developed across 
R1 and the base-emitter junction exceeds the 
forward drop of CR1 and CR2, and most of the 
excess current is shunted around Ql. Since 
the bias varistors are bi-directional, Q1 is 
protected for inputs of either polarity. 


(6) For 0.020 ampere neutral operation, 
R2 is disconnected by removing the strap at 
terminals 1 and 2, and R3, CR3, CR4 and CR5 
are left in the circuit. For 0.060 ampere neu- 
tral operation, R2, R3, CR3, CR4 and CR5 are 
all left in the circuit. For polar operation up to 
0.030 a., R2 is disconnected by~removing the 
strap at terminals 1 and 2; CR3, CR4, and CR5 
are shunted out by placing a strapacross points 
3 and 4; and R3 alone is left in circuit. 
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(7) SWITCHING CIRCUIT - Transistors 
Q2,Q3 andassociated components form a snap- 
actiontrigger circuit. In the marking condition, 
Q2 is off and Q3 is on. The opposite exists for 
the spacing condition. The change from one 
state to the other occurs at the midpoint value 
of the input current and is very rapid regard- 
less of the slope of the input wave form. 


(8) OUTPUT CIRCUIT - The output circuit, 
which includes Q4, Q5 and associated compo- 
nents, controls the current in the selector mag- 
net coils. During the space to mark transition, 
it places essentially the full supply potential 
across the coils and causes the current to rise 
rapidly to the operating value of 0.060 a. This 
rapid rise provides quick selector armature 
pick-up. Once the operating value is reached, 
the circuit adds resistance to maintain the op- 
erating current. During the mark to space 
transition, a controlled discharge circuit, which 
includes CR9 and Q2, rapidly dissipates the 
coil's energy without developing any high re- 
verse voltage transients that might cause tran- 
sistor damage. 


(9) POWER SUPPLY - The power supply 
provides d.c. for the Driver's circuits. It in- 
cludes an isolation transformer, a full-wave 
rectifier, and single capacitor filter. It oper- 
ates from a 117 v., 50-60 cps, a.c. source, and 
provides a nominal d.c. voltage of -40 v. This 
value provides a safety factor against transistor 
breakdown under the most unfavorable circum- 
stances of high temperature, high line voltage 
and maximum line signaling frequency. 


NOTE 


The actual potential of the negative side of 
the power supply relative to ground depends 
on where the signal line is grounded. Relative 
to the local earth ground, it can have almost 
any value in the range of +120 v. to -120 v. 


(10) SPACING CONDITION - In the spacing 
condition transistors Q1, Q3 and Q5 are off; Q2 
and Q4 are on; and no current flows in the se- 
lector magnet coils. 


(a) Inneutral operation, no current flows 
in the signal line during spacing. Thus, the base 
of Q1 is connected to the positive side of the 
power supply either through R3 alone (for 
0.020 a. operation) or through R3 and R2 in 
parallel (for 0.060 a. operation). Internal cur- 
rent throughvaristors CR3, CR4 and CR5 places 
a -2.4 v. bias on the emitter of Q1 and keeps it 
off. In polar operation (R3 alone in circuit and 
CR3,CR4 and CR5 shunted), TP1 is positive and 
TP6 is negative during spacing. Thus the signal 
line through R1 drives the base of Q1 positive 
and keeps it off. 
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(b) The base of Q2 is driven negative 
with respect to its emitter through resistors 
R4 and R5 and resistors R7 and R8. Thus Q2 
is on, and the voltage drop from its emitter to 
collector is very small---less than 0.1 v. 


(c) The output of Q2 is applied to the 
base of Q3 through germanium diode CR11. 
The current flow through CR11 and R6 to the 
negative side of the power supply causes a 
maximum drop of 0.4 v. across CR11. Thus 
the base of Q3 is at most -0.5 v. with respect 
to the emitter of Q2. Resistor R12 permits 
sufficient current to flow through CR7 that the 
latter's voltage drop is at least 0.6 v. Q3's 
emitter is more negative than its base; thus Q3 
is off. 


(d) CR10 prevents current from flowing 
from the collector of Q2 through the selector 
coils, CR8 and R4 to the negative side of the 
power supply. Therefore, the selector magnet 
is not energized in the spacing condition. 


(e) The collector of Q2 is connected to 
the emitter of Q4 and to one side of CR13. The 
negative side of the power supply through R9 
makes the base of Q4 negative in relation to its 
emitter and keeps it on. A 0.1 v. drop across 
@4 is applied to the base of Q5. Because of the 
voltage dropacross CR13 caused by the current 
flow through CR13 and R13, the emitter of Q5 
is at least 0.55 v. more negative than the emit- 
ter of Q4. Thus there is a 0.45 volt back bias 
across Q5 which remains off. 


(11) MARHENG CONDITION - Inthe mark- 
ing condition, Q1, Q3 and Q4 are on; Q2 and Q5 
are off; and a current of 0.060a. flows in the 
selector magnet. 


(a) In both neutral and polar operation, 
the marking signal places a negative potential 
on the base of Q1 and keeps it on. Current 
flows from its collector to the negative side of 
the power supply through R5 and R4 and through 
R8 and R7. Current also flows through CR6, 
CR7 and R12 to the negative side of the supply. 
A drop of at least 0.65 v. across CR6 is applied 
to the emitter of Q2. The base of Q2, which is 
connected directly to the collector of Q1, is 
about -0.1 v. with respect to the emitter of Q1. 
Therefore, Q2 has a back bias of 0.55 v and is 
off. 


(b) Since Q2 is cut off, it does not back 
bias Q3 as it did in the spacing condition (para- 
graph 4-8.e.(10)(c). The negative side of the 
supply through R6 puts a negative potential on 
the base of Q3 and keeps Q3 on. Current flows 
from the collector of Q3 through CR8 and R4 to 
the negative side of the supply, and through 
CR10 and the selector coils to the junction of 
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Q4's emitter and CR13. Since the base of Q3 is 
only about -0.4 v. with respect to its emitter, 
the drop of almost 5 v. across Q3, CR10, and 
the selector coils back biases diode CR11. Q2 
is unaffected since it is off and its collector is 
negative with respect to its base. 


(c) Q4 is onand Q5 is off as described 
in paragraph 4-8.e.(10)(e) above. 


(12) SPACE TO MARK TRANSITION - In 
neutral operation, varistors CR3, CR4 and CR5 
places -2.4 v. on Q1 keeping it turned off dur- 
ing spacing (paragraphs 4-8.e.(10)(a)). As the 
signal line changes from spacing to marking, 
current begins to flow in the input line and a 
negative potential is developed across the input 
resistor(s) (R3, or R3 and R2). Q1 remains off 
until this current exceeds its mid-point value 
of 0.010 a. for 0.020 a. or 0.030 a. for 0.060 a. 
operation. This mid-current value is detected 
when a voltage slightly greater than -2.4 v. is 
developed at the base of Q1 turning it on. 


(a) In polar operation R3 alone is in 
circuit and CR3, CR4 and CR5 are shunted. As 
soon as the current moves slightly beyond zero 
in the marking direction, it places a negative 
voltage on the base of Q1 and turns it on. 


(b) Q3 turns on, and Q2 turns off under 
the conditions described in paragraphs 4-8.e. 
(11)(a) and (b) above. Q2 and Q3 form a trigger 
circuit which utilizes positive feed back. The 
collector of Q2 is connected to the base of Q3, 
and the collector of Q3 is connected to the base 
of Q2. Q2 through CR11 switches Q3, and Q3 
then feeds back to Q2 through CR8 controlling 
the resistor network of R4 and R5. As the sig- 
nal changes from spacing to marking, Q1 turns 
on and causes Q2 to begin to turn off. Q2 in 
turn causes Q3 to begin to turn on. The col- 
lector of Q3 drives the junction of R4 and R5 
positive. Less base current is supplied to Q2 
whichturns off even more. This trigger action 
removes any point of uncertainty and prevents 
the Driver from being damaged by locking up 
on an intermediate point or going into oscilla- 
tion as the input switching level is crossed. 


(c) Initially, the induced voltage of the 
magnet coil opposes the current flow from the 
collector of Q3 through the coils tothe negative 
side of the supply. This prevents current from 
flowing through CR13 and Q4 (which was on dur- 
ing spacing). The collector of Q4 and the base 
of Q5 move toward the negative supply potential. 
Q5 is off and its collector is at the negative 
supply potential. Since its base and collector 
are negative, the emitter of Q5 also moves 
toward the negative supply potential. 
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(d) A short time later, the voltage drop 
across the coils decreases, and current begins 
to flow in the coils, increasing nearly linearly 
with time. The negative terminal of the coils 
begins to move toward the positive supply po- 
tential. The emitters of Q4 and Q5 begin to go 
positive. Since the negative potential on the 
collector of Q4 is applied to the base of Q5, the 
latter turns on as its emitter goes positive and 
Q4 turns off. 


(e) Since R11 is small and Q5 is on, es- 
sentially the full supply potential is placed 
across the coils. The coils' current, limited 
only by R11 and the small resistance of the 
coil, increases rapidly. (It aims at point much 
higher than the desired 0.060 a. operating cur- 
rent.) Thus the operating current is reached 
very quickly, and effects a fast pickup of the 
selector magnet armature. 


(f) During the spacing condition, Q4 was 
on and its base was no more than -0.6 v. with 
respect to its emitter. As described above, 
during the space to mark transition, the current 
flow through Q4 drops to almost zero, and its 
emitter goes toward the negative supply poten- 
tial. Capacitor C1 holds Q4's base at the con- 
ducting potential which is positive with respect 
to the emitter, and Q4 turns off. Q5 is still on. 
The base potential of Q4 drops exponentially 
toward the negative supply as Cl discharges 
through R9. 


(g) Normally the voltage divider network 
of R7 and R8 places a potential of +10 v. with 
respect to the negative supply on the anode of 
CR12 which is back biased. However, during 
the space to mark transition period, the base 
potential of Q4 drops exponentially toward the 
negative supply. When it gets just below the 
divider's voltage, CR12 becomes forward biased 
and clamps the base to this value. 


(h) As the current begins toflow through 
the coils, Q4's emitter drops from the negative 
supply: potential until it is more positive than 
its base, and Q4 turns on. Its collector poten- 
tial becomes nearly the same asits emitter and 
is applied to the base of Q5 which turns off. 
CR12 is again back biased, and the current to 
Q4's base is supplied through R9 as before. 
The current flow from the coil to the negative 
supply is now through Q4 and R10 which limits 
it to the operating value of 0.060 a. R9 and R13 
are essentially in parallel with R10 and help to 
determine the current's value. 


(i) The voltage divider network of R7 
and R8 determines the current value at which 
Q5 turns off and Q4 turns on. The closer the 
potential on the anode of CR12 approaches the 
negative supply, the sooner Q5 turns off. Cur- 
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rent through the divider network always flows 
to the positive side of the supply either through 
the collector of Q1 or the base of Q2. CR12 
remainsback-biased except for the brief period 
described above during the space to mark 
transition. 


(13) MARK TO SPACE TRANSITION - As 
the signal changes from marking to spacing, Q1 
and Q3 turn off and Q2 turns on under the con- 
ditions described in paragraph 4-8.e.(10)(a). 
through e. above. The operation of the trigger 
circuit of Q2 and Q3 is the opposite of that de- 
scribed in paragraph 4-8.e.(12)(b). Q4 remains 
on and Q5 remains off as described in para- 
graph 4-8.e.(10)(e). 


(a) When Q3 turns off, it no longer sup- 
plies current to the selector coils. The coils 
resist a drop in their current by developing a 
negative voltage transient at their normally 
positive end. This transient is passed by CR10, 
blocked by CR8 and blocked by CR9 until it ex- 
ceeds the negative supply potential at which 
time CR9 conducts. CR9 insures that the volt- 
age rating of Q3 is not exceeded by clamping it 
at about -40 v. 


(b) Q2 holds the normally negative end 
of the coil at near positive supply potential 
when Q3 turns off. A constant potential of about 
35 v. is thus placed across the coils. The rate 
at which the current through the coil decreases 
is constant. 


(14) BLINDING - A receiving teletype- 
writer is "blinded" when it does not respond to 
the line signals, i.e. it does not print or per- 
forate the information being transmitted on the 
line. To effect blinding, the selector is kept 
steadily marking regardless of the line signals. 
Blinding can be accomplished in a number of 
ways depending on the specific application, but 
may be considered in two categories based on 
whether or not it is necessary to monitor the 
signal line while the equipment is blinded. 


(a) MONITORED SIGNALS - If it is 
necessary to monitor the line signals, the 
Driver can be blinded as follows. The collector 
of Ql is disconnected from the base of Q2 by 
removing the strap between terminals 5 and 6. 
Terminal 6 is then connected (by relaycontacts 
etc.) to the positive side of the power supply at 
terminal 4 througha 50 OHM resistor. Because 
of the drop across CR3, CR4, CR5, CR6 and 
CR7,a back bias of about 3.2 v. is placed on 
Q2. Thus Q2 is off, Q3 is on, and the Driver is 
locked in the marking condition regardless of 
the line signals (see paragraph 4~8.e.(11). By 
auxiliary circuits not part of the Driver, the 
line signals can still be monitored at terminal 
5. Normal operation of the Driver can be re- 
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stored by externally reconnecting terminals 5 
and 6 and disconnecting the 50 OHM resistor 
between terminal 6 and the positive side of the 
power supply. 


(b) Blinding can be accomplished either 
manually or automatically. For example, the 
stunt box of a Page Printer (which would be re- 
ceiving the line signals through its own selector) 
could be arranged so that its contacts would 
blind the Driver ofa Reperforator at the receipt 
of a certain character sequence, and would un- 
blind it at the receipt of another sequence. Thus 
the Reperforator could be made to ignore cer- 
tain traffic. 


(c) UNMONITORED SIGNALS - If it is 
not necessary to monitor the line signals, a 
simpler method of blinding may be used. Ter- 
minal 6 is connected tothe power supply (signal 
line) at terminal 4 through a 50 OHM resistor 
and the strap between 5 and 6 is not removed. 


(d) This approach is feasible providing 
that the reduced input resistance will not dis- 
turb external circuits that operate into the 
Driver. 


(e) PURPOSE OF 50 OHM RESISTOR - 
The 50 OHM 1 watt resistor connected between 
terminals 6 and 4 prevents damage to Q1 in 
the event the signal line current exceeds the 
value for which the input resistors are strapped. 


(15) VARIATIONS - SELECTOR MAGNET 
CONNECTIONS - Thecircuits of the Driver are 
designed for connecting the two selector coils 
in parallel to reduce required d.c. voltage and 
to reduce the overall self-induced voltage when 
the coils’ current is increasing or decreasing. 
Operation with the coils in series willnot harm 
the Driver, but will reduce signal margins. It 
is not recommended. 


(a) INPUT RESISTANCE - For the sig- 
nal line, the input resistance of the Driver 
varies in accordance with the polarity and mag- 
nitude of the input current. For example, the 
input resistors of 124 and 249 ohms are inpar- 
allel for 0.060 a. operation and have an effective 
measured value of 83 ohms. This is the input 
resistance for the signal line as long as the 
line current is below the switching level, i.e. 
the level where Q1 turns on (0.030 a.) 


(b) When Q1 does turn on, however, the 
voltage across the 83 ohms is held at approxi- 
mately 2.9 v. by the clamping action of Q1, CR3, 
CR4 and CR5 even though the current is in- 
creasing. Thus the resistance is decreasing: 
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e.g. at 0.060 a. the actual effective value is 48 
ohms, or about one half of the measured value 
of 83 (2.9 v./0.060 a. = 48 ohms). The corres- 
ponding effective resistance for 0.020 a. opera- 
tion is 145 ohms. 


(c) This variation in input resistance 
can lead todiscrepancies between the computed 
andactually required values of signal line series 
resistance. For example, assume a ten-station 
teletypewriter loop, 0.060 a. operation, 120 v. 
line battery, and ignore the resistance of the 
signal line itself. Basing the values on ohm- 
meter or bridge measurement, the total re- 
sistance in the circuit would thus be 83 x 10 or 
830 ohms. The total required resistance would 
be 120/0.060 or 2000 ohms. The battery station 
would thus require 2000-830 or 1170 ohms of 
series resistance. However, in light of para- 
graph 4-8.e.(15)(b) above, actually the effective 
value of the input resistance at the marking 
current value is approximately one-half of the 
measured value, or 480 ohms. If 1170 ohms, as 
computed above, is used at the battery station, 
the total effective line resistance will be 1170 + 
480 of 1650 ohms, and the resulting line current 
will be 120/1650 or 0.073 a. Thus the series 
resistance actually required at the battery sta- 
tion to give 0.060 a. of line current is 2000-480 
or 1520 ohms. 


(d) If line resistance is checked with 
line current of reversed polarity as in polar 
operation, a similar discrepancy appears. 
Since Q1 does not conduct when the polarity is 
reversed, the input resistance seems to be 
higher. Consequently, it is difficult to obtain 
equal current for marking and spacing on polar 
circuits,unless each is set independently of the 
other. 


(e) With the Driver strapped for polar 
operation, the computed input resistance for 
marking is R1 + (0.4 v.)/0.030 a. or 10 + 13.3 = 
23.3 ohms. (0.4 v. is the Q1 emitter to base 
drop). For spacing, the computed input re- 
sistance is 1.6 v., the drop across CRI and 
CR2, divided by 0.030 a. or 53 ohms. 


4-9. EQUIPMENT ENCLOSURES LAAC229BR, 
LAC214BR, LPC206BR AND LBAC255BR 


a. GENERAL - Theprincipal purpose of the 
equipment enclosures is to house the teletype- 
writer components. The enclosures have been 
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ELECTRONIC KEYER ASSEMBLIES 


RECTIFIER ASSEMBLY 


DIODE RECTIFIERS 


Figure 4-108. Electrical Service Assembly 173824 (Bottom View) 


engineered to provide convenient access to 
areas requiring attention in operation or main- 
tenance. Operating noises are reduced to a 
minimum by use of sound absorbent materials 
as cabinet lining and by shock-mounting com- 
ponents. All equipment signal leads are shield- 
ed, and all shielding is insulated from equip- 
ment frames. Because all of the teletypewriter 
components are grounded to the cabinets, a 
good external ground connection with the cabi- 
nets is essential to proper operation, 


b. CABINET LAAC229BR 


(1) GENERAL - The LAAC229BR Cabinet 
is used for all Automatic Send-Receive (ASR) 
sets. The cabinet houses a keyboard, typing 
unit, two motor units, two typing reperfora- 
tors, atransmitter distributor, and an electri- 
cal service assembly in the upper compartment 
(figure 3-3). The keyboard and transmitter 
base are located on a cradle which mounts on 
the upper shelf. Behind and to the right of the 
cradle is the electrical service assembly. 
Where necessary, a modification kit is supplied 
for raising the level of the cabinet ten inches, 
positioning the keyboard and transmitter dis- 
tributor at a convenient height for stand-up op- 
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eration (see figure 1-1), The cabinet is equipped 
with four leveling feet for mounting purposes. 
Power factor correction capacitors, when used, 
are located in the lower compartment of the 
cabinet. 


(2) DOME - A hinged dome attaches across 
the full length of the back of the cabinet shell. 
The weight of the dome is supported by adjust- 
able torsion bars crossing from one corner of 
the dome to the opposite corner of the shell, 
and adjusted by an eyebolt and nut on the side 
walls of the cabinet. There are four access 
doors and a hinged copy window on the dome. 
The right door provides access to the typing 
unit paper supply and paper feed mechanism, 
The window at the right opens for access to the 
type box and ribbon mechanism. The left front 
dome door, with two windows for inspection of 
tape preparation, opens for accessto the typing 
reperforator. The center door provides access 
for typing reperforator tape container service. 
The left rear dome door, which opens only when 
the center door is raised, provides access to 
the transmitter distributor base and to the aux- 
iliary typing reperforator equipment. Spring 
latches, moved either to the left or right, re- 
lease the dome doors. A small black button on 
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Figure 4-109. Electrical Service Assembly 173783 (Bottom View) 
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Figure 4-110. Electronic Keyer Schematic 
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either side of the dome releases the dome 
latches for opening the dome. At the left side 
of the dome is an auxiliary control panel con- 
taining an access hole for tape feed from the 
tape chute, and a "tape feed-out button". 


(3) FRONT PANEL - The front panel en- 
closes the transmitter distributor, which pro- 
trudes from the left of the cabinet on its base. 
A sliding housing covers the front of the trans- 
mitter distributor, latching at the sides of the 
front panel. A cross bar encloses the keyboard 
andcharacter counter at the right of the cabinet. 


(4) CRADLE - The two short side rails of 
the cradle are shock mounted to the shelf of the 
cabinet. Front andrear cross rails are mounted 
in elongated mounting screw slots to the side 
rails. Loosening the four screws which fasten 
the cross rails permits sliding the equipment 
mountedon the cradle forward slightly for serv- 
icing, when the cabinet front panel and cross 
bar have been removed. An eccentric detent 
on each side rail establishes the correct repo- 
sitioning of the cross rails when they are pushed 
back into the cabinet. Two positioning rails, 
installed on the cross rails, establish the loca- 
tionfor the keyboard and typing reperforator at 
the right of thecradle. The transmitter distrib- 
utor base mounts in three tapped screw holes 
in the front and rear cross rails at the left of 
the cradle. The auxiliary base is held above 
the transmitter distributor base on two studs 
positioned in the rear cross rail and a shorter 
stud mounted on the transmitter distributor 
base. 


(5) ELECTRICAL SERVICE CONNEC - 
TIONS (See figure 2-7) - Eight terminal blocks 
mountedon four terminal boards, at the rear of 
the cabinet, provide connections for incoming 
power and signal lines and for cable terminals 
from the electrical service assembly. 


(6) LAMPS AND INDICATORS - Connection 
for three copy illumination lamps, two for the 
page printed copy and one for the typed perfo- 
rated tape in the typing reperforator, are fac- 
tory wired to the step-down transformer at the 
back of the cabinet. 


(a) A three position switch under the 
dome at the left side of the right dome door 
controls the copy illumination lamps. In the 
"OFF" position, the lamps are disconnected 
from the power circuit. In the "MAINTENANCE 
ON" position they are on continuously, regard- 
less of the condition of the main power switch, 
and illuminate the equipment for maintenance 
purposes. Inthe "NORMAL ON" position, the 
lamps are on only when the main power switch 
is "ON". 
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(b) A margin indicator or end-of-line 
indicator lamp in the right side of the cabinet 
dome is actuated either by the margin indicator 
switch or by the end-of-line switch, depending 
on the mode of operation. It is wired to the 
transformer in the cabinet. 


(7) COPY AND DIRECTORY HOLDERS - 
An adjustable copy holder line guide is located 
immediately above the keyboard on the cabinet 
dome. The line guide is spring loaded to main- 
tainthe manually set position onthe page and to 
hold the page to the dome. An additional copy- 
holder, with a similar line guide, is furnished 
on a bracket mounted to the right side of the 
cabinet. A directory holder is located on the 
left side of the cabinet. 


(8) CHAD DISPOSAL - Provision is made 
for the disposal of chad from the tape perfo - 
rated by the keyboard and auxiliary reperfo - 
rators. Chad chutes, extending from the re- 
perforator punch blocks, guide the chad into a 
common container mounted below the cabinet 
upper shelf. The chad container is accessible 
by opening the lower compartment door panel, 
and should be emptied whenever a roll of tape 
is replaced in either reperforator tape contain- 
er. 


NOTE 


Failure to empty the chad container when re- 
plenishing the tape supply can result in equip- 
ment failure due to chad backing up in the chutes 
and fouling the punch mechanism. 


c. CABINET LAC214BR 


(1) GENERAL - The LAC214BR is used for 
all floor model Send-Receive (KSR) sets (figure 
2-5). The cabinet houses a keyboard, motor 
unit, typing unit, and electrical service assem- 
bly in the upper compartment. Where neces - 
sary, a sub-base modification kit is available 
for raising the level of the cabinet ten inches 
positioning the keyboard at a convenient height 
for stand-up operation. Four leveling feet are 
supplied with the cabinet for mounting purposes. 
Power factor capacitors, when used, are lo- 
cated on the floor of the upper compartment of 
the cabinet under the keyboard. 


(2) DOME - A hinged dome attaches across 
the full length of the back of the cabinet shell. 
The weight of the dome is supported by two 
counter-balanced arms, one on each side of the 
cabinet. The dome is latched in the closed po- 
sition, and may be opened by operating the push 
button located on the right front surface of the 
dome (see figure 2-5). Access to the typing 
unit paper supply and paper feed mechanism is 
provided by the door on top of the dome. Op- 
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erating the push button located on the right top 
surface of the dome unlatches the access door. 
A copy window, for viewing the printed copy, is 
located on a slightly tilted surface directly in 
front of the access door. The rear edge of the 
window serves as a tearing-off edge for the 
copy. Acopyholder tray, on the front surface 
of the cabinet above the keyboard, is equipped 
with an adjustable combination line guide and 
paper retainer. 


(3) ELECTRICAL SERVICE CONNEC - 
TIONS - Three terminal boards provide connec- 
tions for incoming power and signal lines, and 
for cable terminals from the electrical service 
assembly. Two terminal boards are located at 
the rear of the cabinet, and the third board is 
mounted on the right wall near the front. 


(4) LAMPS AND INDICATORS - Connec- 
tions for two copy illumination lamps and a 
margin indicator lamp are factory wired to the 
step-down transformer in the cabinet. The 
margin indicator lamp is actuated by the mar - 
gin indicator switch on the keyboard. .The three 
position switch under the dome on the right con- 
trols the copy illumination lamps. In "MAIN- 
TENANCE ON" position, the lamps are contin- 
uously lighted, regardless of the condition of 
the main power switch, illuminating the equip- 
ment for maintenance purposes. In the ''NOR- 
MAL ON" position the lamps are lighted only 
when the main power switch is ''ON". The cen- 
ter "OFF" position disconnects the lamps from 
the power circuit. 


(5) LOWER COMPARTMENT DOOR ( Fig- 
ure 2-5) 


(a) The lower compartment door of the 
cabinet can be used asa maintenance tray when 
necessary. The door is removed by loosening 
the top fasteners holding the door closed, and 
removing the spring loaded rod which acts as 
the door hinge. Removing the hinge is accom - 
plished by pushing the rod to the right against 
the spring until the left end of the rod clears 
its retaining hole. The rod can then be freed 
from the right retaining hole and the door re- 
moved. 


(b) With the printer out of the cabinet, 
the bottom edge of the door is inserted under 
the terminal block mounting strip (inside door 
surface up). Lower the top of the door until its 
handles rest on the cross bar assembly. The 
rear of the door will then rest on the rubber 
bumpers mounted on the electrical service as - 
sembly front legs. The rubber bumpers are 
furnished with the cabinet, and are located in 
the cloth bag tied to the hinge rod. 
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d. CABINET LPC206BR (Figure 2-2) 


(1) GENERAL - The LPC206BR cabinet is 
used for all rack-mounted Send-Receive (KSR) 
and Receive - Only (RO) sets. The cabinet 
houses only a typing unit, keyboard or base, 
and a motor unit. Two holes are provided in 
the rear of the cabinet base for entrance of 
signal and power line circuits. The base is 
equipped with rubber feet and mounting facili- 
ties suitable for table top or mounting plate 
installation. A cradle is provided for mounting 
the teletypewriter units, and attaches to the 
cabinet base by means of four resilient shock 
mounts. Power factor correction capacitors 
(when used) and the electrical service assembly 
are housed in a separate covered container. 


(2) DOME - The dome of the cabinet is 
latched in the closed position, and may be 
opened by pulling upward on the small knobs 
mounted at either side of the copy window. The 
rear edge of the window serves as a tearing-off 
edge for the paper. A copy holder tray, on the 
front surface of the cabinet, is equipped with 
an adjustable combination line guide and paper 
retainer. 


(3) LAMPS AND INDICATORS - Two copy 
illumination lamps and a margin indicator lamp 
are factory wired to a step-down transformer 
located on the left wall of the cabinet cover. 
The margin indicator lamp is actuated by the 
margin indicator switch on the keyboard or 
base. Power is supplied to the lamp circuit 
only when the main power switch is "'ON". 


e. DOLLY 173861 (See Figure 4-111) - The 
Dolly is a frame of welded rectangular steel 
tube construction. It mounts a rubber wheeled 
caster at each of its four corners and has four 
brackets, one welded diagonally across each 
corner behind the casters, to support the LAC- 
214 cabinet. The cabinet recesses down into 
the frame where it rests on the brackets. The 
rear casters on the frame are fixed while those 
at the front swivel 360 degrees for maneuver - 
ability. The frame is approximately 23 - 3/4 
inches wide across the front, 24 inches deep 
and 5-5/8 inches high. The cabinet, when 
resting in the frame, is raised about 1-1/4 
inches off the floor. 


f. PAPER WINDER PW201BR (See Figures 
1 - 25 and 3-12) - The Paper Winder is used to 
automatically wind printed copy on a cylinder 
as it emerges from the cover of the teletype- 
writer set. The paper winder mounts at the 
rear of the teletypewriter set where the winder 
cylinder, driven by a motor by way ofa friction 
clutch, keeps a constant tension on the paper 
and rolls it up as the copy is fed out by the 
typing unit. The motor is a universal type, 
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Figure 4-111. 


series wound, with gear reduction for 60 rpm. 
operation on 115 volts 60 cycles or 115 volts 
dc at 0.15 amperes. The cylinder can be 
removed from the winder frame by operating 
the latch on the support bracket and lifting the 
assembly up and away from engagement with 
the clutch arm. The hub on the left end of the 
cylinder can be pulled off to permit easy re- 
moval of the roll of typed copy. A slack rod, 
positioned below and in front of the cylinder and 
around which the typed copy is routed, serves 
to keep the copy tensioned properly and winding 
evenly. A power switch to control the winder 
motor is located on the motor mounting plate. 


g. CABINET LBAC255BR 


(1) GENERAL - The LBAC255BR Cabinet 
is designed to house all the components of the 
Multiple KSR and RO Set. 


(2) The outer shell consists of a base as- 
sembly, right and left side panel assembly, a 
rear panel assembly, top assembly, door for 
the lower section of the cabinet, and three 
hinged covers for the typing units. Each cover 
contains a window which permits viewing of 
copy being printed and also provides a tearing 
edge. The upper two covers are equipped with 
push buttons which will operate the line feed 
and carriage return functions of the typing unit. 
The line feedand carriage return functions of 
the bottom typing unit are operated through its 
keyboard base. A top fixed cover mounts the 


switchand lamp panel. A switch and lamp panel. 


which mounts 3 power switches and two indi- 
cator lamps. 


Dolly 173861 


(3) The inner frame assembly consists of 
a frame assembly, a plate floor at the base of 
the frame assembly which mounts the mounting 
panel assembly, a mounting panel assembly 
which mounts the electrical service assembly. 


(4) The electrical service assembly pro- 
vides three selector magnet drivers (one for 
each typing unit). Three copy light trans- 
formers. One transformer for the copy light 
system for each level. The copy light trans- 
former for each level is under control of the 
power switch for that level. Three fuses and 
fuse holders. One for each AC circuit for each 
level. One main power switch for the AC power 
to the cabinet. Four control relays. One to 
control each typing unit and one to control out- 
put from keyboard signal generator. Three ad- 
justable resistors. One for each incoming line 
to trim the current. Two 120 point terminal 
blocks,three 10 point terminal boards for mak- 
ing connections between the electrical service 
assembly and cabinet wiring. 


(5) Three sets of slides. The upper two 
sets of slides mount two plate base assemblies. 
The lower set of slides provide mountings for a 
keyboard and paper winder. The two plate base 
provide mountings for the typing unit, motor, 
paper winder, intermediate gear shaftassembly, 
necessary connectors and wiring. 


(6) The cabinet accommodates the follow- 
ing methods of paper handling. Single copy 
paper, fed out and torn off. Single copy paper, 
displayed on a copy display rack and wound on 
a motor driven paper winder. Two-ply paper 
with the first copy torn off and the second copy 
displayed woundonamotor driven paper winder. 


CHANGE 3 


270B Figure 


Figure 4-112. Multiple Keyboard Send-Receive (KSR) 
and Receive Only (RO) Set (Rear View) 
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SECTION 5 
ADJUSTMENTS AND LUBRICATION 


5-1. GENERAL - This section provides the 
adjustment and lubrication information for the 
operation of the Receive-Only (RO), Send- 
Receive (KSR), and Automatic Send - Receive 
(ASR) Teletypewriter Sets. The section also 
makes reference to and is directly related to 
Section 6 of this manual, Service and Repair, 
for the proper maintenance and repair of the 
equipment. 


5-2. ADJUSTMENTS AND SPRING TENSIONS 
a. GENERAL 


(1) In the adjustment and spring tensions 
covered in this section, location of clearances, 
position of parts, and point and angle of scale 
applications are illustrated by drawings. Re- 
quirements and procedures are set forth in the 
texts that accompany the drawings. The ad- 
justments are arranged in a sequence that 
should be followed if a complete readjustment 
of the unit were undertaken. A complete ad- 
justing procedure should be read before making 
the adjustment or testing spring tension. 


(2) Tools required to make the adjustments 
and check the spring tensions are not supplied 
with the equipment, but are listed in Teletype 
Bulletin 1124B. 


(3) The spring tensions given in this bulle- 
tin are indicated values and should be checked 
with. Teletype scales in the positions shown in 
the drawings. Springs which do not meet the 


“requirements, and for which there are no ad- 


justing procedures, should be discarded and 
replaced by new springs. 


(4) REMOVAL OF MECHANISMS - Where 
adjustment instructions call for removal of 
components, assemblies, sub- assemblies or 
parts refer to Section 6, Service and Repair. 
If parts are removed, all adjustments which 
the removal of these parts might facilitate 
should be made before the parts are replaced, 
or as the equipment is reassembled. When a 
part mounted on shims is removed, the number 
of shims at each mounting screw should be 
noted, so that the identical pile-up can be made 
when the part is replaced. Unless it is specif- 
ically stated to the contrary, after an adjust - 
ment has been made, all nuts and screws that 
were loosened should be tightened. 


(5) ELECTRICAL CONTACTS - All con- 
tact points should meet squarely. Contacts 
with the same diameter should not be out of 
alignment more than 25 per cent of the con- 
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tact diameter. Always check contacts for pit- 
ting or corrosion and clean or burnish contacts 
before making a specified adjustment or toler - 
ance measurement. Avoid sharp kinks or bends 
in the contact springs. 


NOTE 
Keep all contacts free of oil and grease. 


(6) CLUTCHES - When the requirement 
calls for a clutch to be DISENGAGED, the clutch 
shoe lever must be fully latched between trip lev- 
er and latch lever, so that clutch shoes release 
their tension on the drum. When ENGAGED, 
clutch shoe lever is unlatched, and clutch shoes 
are wedged firmly against clutch drum. 


NOTE 


When clutch shafts are rotated manually, clutch 
will not fully disengage. Where a procedure calls 
for disengagement, rotate clutch to its stop posi- 
tion, apply a screw driver to cam disk stop lug, 
and turn disk in the normal direction of shaft ro- 
tation until latch lever seats in its notch in disk. 


(7) MANUAL OPERATION - When an ad- 
justment requirement calls for setting up a 
static equivalent of any operational cycle, the 
components may be operated manually. Rotate 
the input shaft in the direction it would move 
under power. This may be determined by trac- 
ing shafts and gear trains to the applicable 
motor. The direction of movement of the motor 
shaft is counterclockwise, as viewed from the 
fan end of the motor. 


(a) TYPING UNIT - To operate the 
typing unit manually while removed from the 
keyboard, hold the selector magnet armature 
operated by means of an armature clip (de- 
scribed in Teletype Bulletin 1124B), and rotate 
the main shaft in a counterclockwise direction 
(by means of a handwheel described in Teletype 
Bulletin 1124Bandnot furnished with this equip- 
ment ) to bring all clutches to their stop posi- 
tions. Fully disengage all clutches, as de- 
scribed in paragraph 5-2a(6). Release the 
armature momentarily, to permit the selector 
clutch to engage. Turn the main shaft slowly 
until the No. 5 selector lever has just moved 
to the peak of its cam. Strip from the selector 
levers the push levers which are spacing in the 
code combination to be selected. The selector 
levers move in succession, starting with the 
inner lever (number one). Continue to rotate 
the main shaft until all operations initiated by 
the selector action clear through the unit. 
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5-2a(7)(a) 
NOTE 


The armature clip is attached to the armature 
by carefully inserting the flat -formed end of 
the clip over the top of the pole pieces and 
hooking the extruded projection under the edge 
of the armature. The top end of the clip should 
then be hooked over the top of the selector coil 
terminal bakelite guard. The spring tension of 
the clip will hold the armature in the marking 
(attracted) position. 


(b) KEYBOARD - Set up desired condi- 
tions by depressing the appropriate keylever. 
In the (K) and (K-T) mode of operation, de- 
termined by the keyboard selector switch, the 
operating cycle is completed by rotation of the 
signal generator shaft. Check in the (T) position 
without removing the typing reperforator from 
the keyboard. In the (T) position the operating 
cycle is completed by rotating the typing reper- 
forator jack shaft. 


(c) TYPING REPERFORATOR (LPR36 
AND LPR57) - Rotate the jack shaft clockwise 
until the clutch disengages. Trip clutch by 
pivoting main trip lever counterclockwise (see 
figure 5-77). Unlatch punch slides correspond- 
ing to the marking elements of the code com- 
bination to be selected (see figure 5-88). The 
slides are numbered 1 to 5, from rear to front. 
Rotate the jack shaft until the required condi- 
tion is set up, or the code combination selected 
is processed through the unit. 


(ad) AUXILIARY TYPING REPERFORA- 
TOR (LPR35) - Set the code combination to be 
selected as described in paragraph 5-2a(7)(a); 
rotate the main shaft counterclockwise. 


(e) TRANSMITTER DISTRIBUTOR - 
Rotate the main shaft in a clockwise direction. 
Hold the clutch magnet armature attracted to 
the core. Depress code sensing pins corre - 
sponding to the marking elements in the code 
to be selected, and continue rotation of the main 
shaft, noting the marking or spacing response 
transmitted to the signal generator toggle link. 


CAUTION 


The covers may be removed for inspection and 
minor repairs of the teletypewriter components 
if the utmost care is exerted to avoid contact 
with moving shafts, gears or mechanisms. 
Avoid loose fitting clothing or neckties, which 
could become entangled in moving apparatus. 
If more extensive maintenance is to be under - 
taken, it is recommended that the equipment be 
disconnected from its power source as a safety 
precaution. 
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(f) THERMAL CUT-OUT SWITCH (SYN- 
CHRONOUS MOTORS) - Should the rotor of 
the synchronous motor (keyboard or auxiliary ) 
become blocked for several seconds, due to an 
overload, the thermal cut-out switch will inter- 
rupt power to the motor until the manual reset 
button is depressed. Allow at least 5 minutes 
for the motor to cool before attempting to reset 
the switch and start the motor. 


b. COMPONENT ADJUSTMENT SEQUENCES 


(1) TYPING UNIT - The following typing 
unit adjustments, figures 5-1 through 5-58, are 
common to all the sets covered by this manual. 
When making acomplete adjustment of the typing 
unit perform the following conditioning oper - 
ations first to prevent damage to the unit. 


(a) Loosen the shift lever drive arm 
clamp screw (figure 5-10). 


(b) Move the right and left vertical 
positioning lever eccentric studs (figures 5 - 23 
and 5-24) in the rocker shaft brackets to their 
lowest position, 


(c) Loosen the two bearing stud mount- 
ing screws and the two connecting strip clamp 
screws in the horizontal drive linkage (figure 
5-30). 


(d) Loosen the clamp screws and move 
the reversing slide brackets to their uppermost 
position (figure 5-29). 


(e) Loosen the function reset bail blade 
mounting screws (figure 5-28). 


(f) Loosen the carriage return lever 
clamp screw (figure 5-35), 


(g) Loosen the clamp screws on the 
oscillating rail slide (figure 5-25). 


(h) Loosen the reversing slide adjusting 
stud (figure 5-29). 


(i) Loosen the shift code bar guide plate 
mounting nuts (figure 5-27). 


(2) BASE AND/OR KEYBOARDS - The 
standard base and keyboardadjustments are de- 
scribed in figures 5-59 through 5-81A. 


(3) TYPING REPERFORATORS LPR36 
AND LPRS57 AND AUXILIARY TYPING RE- 
PERFORATOR LPR35. 


(a) TYPING REPERFORATOR LPR36 
AND LPR57 - The standard adjustments of typ- 
ing reperforator are described in figures 5-82 
through 5-119A. In addition, adjustments in 
figures 5-75 through 5-81A are related to the 
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keyboard, when the equipment is operated in(T) 
position. Recheck these adjustments after in- 
stallation of typing reperforator on the key- 
board. Figures 5-119B through 5-121D are re- 
lated to the character counter adjustments, both 
early and latest designs, for LAK21BRW/ 
LPR36BWA and LAK33BRW/LPR57BWA com- 
binations. The power backspace mechanism as- 
sociated with LAK33BRW/LPR57BWA and 
LAK47BRW/LPR57BRP, is covered in adjust- 
ment figures 5-81A and 5-122B through 5-122E. 


(b) AUXILIARY TYPING REPERFORA- 
TOR LPR35 - Standard adjustments for typing 
reperforator are described in figures 5-82 
through 5-119A. Figures 5-123 through 5-133 
cover LPR35 Remote Control Non-Interfering 
Letters Tape Feed-Out Mechanism. Adjust- 
ments in figures 5-134 through 5-136 are re- 
lated to typing reperforator base and should be 
rechecked after installation of typing reperfo- 
rator on the base. 


(4) TYPING REPERFORATOR BASE - 
Standard adjustments for typing reperforator 
base are described in figures 5-134 through 5- 
136. These adjustments should be rechecked af- 
ter installation of typing reperforator on the base. 


(5) TRANSMITTER DISTRIBUTOR - Stand- 
ard adjustments for transmitter distributor are 
described in figures 5-137 through 5-153. Trans- 
mitter distributor base is a rigidly mounted 
component without adjustable features. 


(6) ELECTRICAL SERVICE ASSEMBLIES - 
The electrical service assemblies have com- 
ponents without adjustable features. 


(7) CABINETS - Standard adjustments for 
cabinets are described in figures 5-156 through 
5-164G. 


(8) PAPER WINDERS - PW201BR AND 
LPW300BR - Standard adjustments for paper 
winder are shown in figures 5-164 and 5-164A, 
respectively. 


(9) SYNCHRONOUS MOTOR - Standard 
synchronous motor adjustment is covered in 
figure 5-154. 


(10) GOVERNED MOTOR 


(a) The standard governed or series 
motor adjustments are covered in figure 5-154 
and 5-155. 


(b) Motor speed requires attention only 
when governed motors are used, in which case 
adjustments described in figure 5-155 may be 
required. A speed indicator (120 VPS) is used 
for checking the motor speed. The rotating 
spots on the governor target appear stationary 
when viewed through the shutters of the vibrat- 
ing tuning fork, if the motor is on speed. 
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i. If the motor is not on speed, it 
may be adjusted as follows: 


a. Stop the motorand remove the 
plug from the governor cover. 


b. Rotatethe motor shaft until the 
opening in the target lines up with the opening 
in the governor cover. 


c. Turn the adjusting screw 
clockwise to increase the speed, or counter- 
clockwise to decrease the speed. 


d. Recheck, and readjust as re - 
quired. 


2. The motor may be considered on 
speed if not more than 12 spots pass a given 
point in ten seconds. 


(11) TILT OPERATION - If the equipment 
is located where operation in a tilted position 
may be required, recheck and refine the follow- 
ing adjustments with the equipment tilted at 30 
degrees from vertical in four directions. 


(a) Transfer lever eccentric, see fig - 
ure 5-8. 


(b) Intermediate arm backstop bracket, 
see figure 5-9. 


(c) Code bar shift lever drive arm, see 
figure 5-10. 


(d) Code bar shift lever link guide, see 
figure 5-11. 


(e) Spacing clutch trip lever, see figure 
5-15. 


(f) Dashpot vent screw, see figure 5-36. 
(g) Left margin, see figure 5-38. 

(h) Right margin, see figure 5-38. 

(i) Code bar detent, see figure 5-57. 


(12) FINAL TEST - After all adjustments 
have been made and the equipment is assembled, 
apply the operating tests given in Section 2-4. 


(13) ORIENTATION - When a signal dis - 
tortion test set is used for determining the re- 
ceiving margins of the typing unit and typing 
reperforator selector mechanisms, and where 
the condition of the components is equivalent to 
that of new equipment, the range and distortion 
tolerances shown on Figure 5-7 should be met. 
To adjust, refine the selector armature spring 
tension (figure 5-3). 
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(a) When a signal distortion test set is 
not available, the orientation range can be best 
determined while receiving the characters RY 
from a distant station. Rotate the range finder 
knob (Figure 5-6) in one direction until errors 
appear in the typed copy. Then, retract it 
slowly until the errors disappear. Note this 
position. Rotate the range finder knob in the 
opposite direction, and determine the other 
limit in the same manner. The final setting 
should be midway between the determined limits. 


(b) When it is not feasible to determine 
the range scale setting by either the use of a 
distortion test set or signals received from a 
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distant station, use the keyboard and typing 
reperforator to prepare an accurate tape of re- 
petitive RY codes. A tape of approximately 18 
inches in length can be carefully spliced by 
overlapping identical code holes on the leading 
and trailing edges and fed through the transmit- 
ter distributor in a continuous cycle. Connect 
the typing reperforator selector magnets in 
series with the typing unit selector magnets, 
and transmit throughthe two components. Check 
both selector unit range finder mechanisms as 
outlined in paragraph 5-2b(13). 


(14) WIRING DIAGRAMS - The necessary 
wiring diagram information is contained in 
Volume 3 of this manual. 


c. ALPHABETICAL INDEX: ADJUSTMENTS AND SPRING TENSIONS 


Paragraph Figure 
5-2d. TYPING UNIT LP77YD/AGM, 
LP77YD/AJV AND LP124YD/AJU 
ADJUSTMENTS 

Anti-Deflection Plate 5-14 
Blocking Bail 5-57B 
Carriage Return Latch Bail 5-34 
Carriage Return Lever 5-35 
Clutch Drum Position 5-19 
Clutch Shoe Lever 5-18 
Clutch Trip Shaft Set Collars 5-14 
Code Bar Clutch Trip Lever 5-12 
Code Bar Detent 5-57 
Code Bar Shift Lever 5-11 
Code Bar Shift Lever Drive Arm 5-10 
Code Bar Shift Mechanism 5-57A 
Condition Code (Zero) Code 

Bar Shift Mechanism 5-57A 
Dashpot Vent Screw 5-36 
Draw Wire Rope 5-33 
Figures - Letters Shift Code 

Bar Operating Mechanism 5-27 
Function Clutch Trip Lever 5-13 
Function Reset Bail Blade 5-28 
Horizontal Positioning Drive 

Linkage 5-30 
Intermediate Arm Backstop 

Bracket 5-9 
Left Margin 5-38 
Lever Eccentric Stud 5-24 
Line Feed Clutch Phasing 5-21 
Line Feed Clutch Trip Lever 

Adjusting Screw 5-16 
Line Feed Clutch Trip Lever 

Eccentric Post — 5-16 
Line Feed Spur Gear Detent 

Eccentric 5-49 
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Paragraph Figure 
Margin Indicator Lamp 5-58 
Off Line Shift Solenoid 

Bracket Assembly 5-57A 
Oscillating Rail Slide 5-25 
Paper Finger 5-54 
Paper Straightener Collar 5-53 
Printing Arm 5-43 
Printing Carriage Position 5-40 
Printing Carriage Roller 5-39 
Printing Hammer Bearing Stud 5-40 


Printing Hammer Stop Bracket 5-4 
Printing Track 5-4 
Range Finder Knob Phasing 5-6 
Reversing Slide Adjusting Stud 5-2 
Reversing Slide Brackets 5-2 
Ribbon Feed Lever Bracket 5-4 
Ribbon Reverse Detent 5-4 
Ribbon Reverse Spur Gear 5-4 
Right Margin 5-3 
Right Vertical Positioning 
Lever Eccentric Stud 
Rocker Shaft Eccentric Stud 
Rocker Shaft Left Bracket 
Selector Armature 
Selector Armature Downstop 
Bracket 5 
Selector Armature Spring 5- 
Selector Armature Spring 5 
Selector Cam Lubricator 5 
Selector Clutch Drum End 
Play 
Selector Clutch Stop Arm 
Selector Magnet Bracket 
Selector Receiving Margin 
Shift Linkage 
Spacing Clutch Trip Lever 
Spacing Drum Mechanism 
Spacing Gear Clearance 
Spacing Gear Phasing 


tot 
jee) 


5-4 
5-6 
5-4 
5-7 
5-4 
5-1 
5-3 
5-2 
5-2 
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Spacing Trip Lever Bail 
Cam Plate 

Stripper Blade Drive 
Cam Position 

Transfer Lever Eccentric 

Type Box Alignment 

Type Box Clutch 
Suppression Arm 


Type Box Clutch Trip Lever 
Eccentric Post 


Unshift-On-Space Function Pawl 
Vertical Positioning Lock Lever 


SPRING TENSIONS 


Automatic CR/LF Bell Crank 

Breaker Slide Bail 

Carriage Return 

Carriage Return Latch Bail 

Clutch Latch Lever 

Clutch Shoe 

Clutch Shoe Lever 

Clutch Trip Lever 

Code Bar Clutch Cam Follower 

Code Bar Detent 

Code Bar Yield 

Common Transfer Lever 

Decelerating Slide 

Function Bar 

Function Contact 

Function Lever 

Function Pawl 

Function Reset Bail 

Horizontal Positioning Drive 
Linkage 

Horizontal Positioning Lock 
Lever 

Horizontal Stop Slide 

Keyboard Lock Lever 

Line Feed Bar Bell Crank 

Line Feed Bar Release Lever 

Lower Wire Rope Pulley Bail 

Margin Indicator 

Marking Lock Lever 

Off Line Stunt Shift Solenoid 
Spring 

Paper Finger 

Paper Pressure Bail 

Paper Straightener Lever 

Platen Detent Bail 

Pressure Roller 

Printing Hammer Operating 
Bail 

Printing Hammer Operating 
Bail Latch 

Printing Hammer Plunger 

Printing Hammer Yield 

Printing Suppressor Code 
Bar Spring 
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5-57A, 
Type Box ClutchTrip Lever 5-17, 
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Paragraph 
5-2c 
Paragraph Figure 
Push Lever Reset Bail 5-5 
Reversing Slide Detent 5-29 
Ribbon Feed Lever 5-46 
Ribbon Lever 5-47 
Ribbon Ratchet Wheel Friction 5-46 
Ribbon Reverse Detent Lever 5-45 
Ribbon Tension 5-47 
Selector Clutch Latch Lever 5-5 
Selector Lever 5-4B 
Selector Push Lever 5-4B 
Shift Linkage 5-41 
Single - Double Line Feed 
Stripper Bail Assembly 5-52 
Spacing Feed Pawl 5-25 
Spacing Feed Pawl Release 
Link Spring 5-34 
Spacing Lock Lever 5-5 
Spacing Trip Lever 5-26 
Spacing Trip Lever Bail 5-26 
Spacing Suppression Bail 5-51 
Start Lever 5-7 
Transfer Lever 5-8 
Transfer Slide 5-36 
Trip Shaft Lever 5-12 
Type Box Carriage Roller Arm 5-39 
Type Pallet 5-43 
Vertical Positioning Lever 5-23 
Vertical Positioning Lock 
Lever 5-24 
5-2e. BASE LB10/000 
ADJUSTMENTS 
Intermediate Gear Bracket 5-60 
Mounting Typing Unit on Base 5-59 
SPRING TENSIONS 
Local Carriage Return Function 
Bail 5-71 
Local Line Feed Trip Link 5-69 
Margin Indicator 5-58 
5-2f. KEYBOARD LK25BRW, LK52BRW, 


LK53BRW, LAK21BRW, LAK33BRW 


AND LAK47BRW. (Common to 


ALL 


Keyboards Except as Indicated.) 


ADJUSTMENTS 


Armature Clamp 
Armature Hinge 
Ball End Play (Preliminary) 
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Paragraph Figure Paragraph Figure 


Ball Wedgelock, Ball End 
Play and Universal Bail 
Latch (Final) 

Ball Wedgelock Clearance 
(Preliminary) 

Character Counter End-of-Line 
Switch (LAK) Early Design 
Character Counter End-of-Line 

Switch (LAK) Latest Design 

Character Counter Idler 
Pulley (LAK) Early Design 

Character Counter Scale 
Bracket (LAK) Early Design 

Character Counter Scale 
(LAK) Early Design 

Character Counter Scale 
(LAK) Latest Design 

Character Counter Stroke 
(LAK) Early Design 

Character Counter Stroke 
(LAK) Latest Design 

Clutch Stop Lever 

Code Bar and Code Lever 
Clearance 

Code Bar Bail 

Code Bar Bail (LAK21, LAK33 
and LAK47 only) 

Code Bar Bail and Non-Repeat 
Lever Clearance 

Code Bar Extension and Punch 
Slide Latch (LAK21, LAK33 
and LAK47 only) 

Code Bar Extension Blocking 
Assembly (LAK21, LAK33 
and LAK47 only) 

Code Bar Guide Clearance 

Contact Box Contact Clearance 

Contact Gap 

Cord Assembly (LAK) 

Latest Design 

Function Bail and Code Lever 
Clearance 

Gear Assembly (LK52) 

Gear Shift Knob (LK52) 

Intermediate Gear Bracket 

Keyboard Control Switch 
(LAK21, LAK33 and LAK47 
only) 

Keyboard Lock Bar Switch 
(LAK21, LAK33 and LAK47 
only) 

Lock Ball Channel 

Main Trip Lever (LAK21, 
LAK33 and LAK47 
only) 

Mounting Bracket 

Mounting Typing Unit on Key- 
board 

Reperforator Alignment 
(LAK21, LAK33 and LAK47 
only) 


5-121B 


5-120 


5-121C 


5-121B 


5-121C 


5-121 


5-121D 


5-121A 
5-62 


Reperforator Clutch Release 
Trip (LAK21, LAK33 and 
LAK47 only) 

Space Bar Bail Pivot 

Stop and Rear Shaft Mounting 
Bracket (LK52) 

Stop Lever (LAK) Early 
Design 

Stop Lever (LAK) Latest 
Design 

Tape Backspace Switch 
(LAK33 and LAK47 only) 

Transfer Bail Detent Plate 

Universal Code Bar Contact 

Universal Bail Extension 

Universal Bail Latch Lever 
(Preliminary) 


SPRING TENSIONS 


Anti-Bounce Spring (LAK) 
Early Design 

Anti-Bounce Spring (LAK) 
Latest Design 

Cam Follower (LAK21, LAK33 
and LAK47 only) 

Clutch Latch Lever 

Clutch Stop Lever 

Clutch Trip Bar 

Clutch Trip Bar Link Return 
(LAK21, LAK33 and LAK47 
only) 

Code Bar 

Code Bar Bail 

Code Bar Bail Latch 

Code Bar Extension (LAK21, 
LAK33 and LAK47 only) 

Code Bar Extension Bail 
(LAK21, LAK33 and 
LAK47 only) 

Code Lever 

Code Lever Universal Bail 

Contact Box 

Contact Box Drive Link 

Detent Lever (LAK21, LAK33 
and LAK47 only) 

Follower Lever (LAK21 and 
LAK33 only) 

Function Clutch Release 
(LAK21, LAK33 and 
LAK47 only) 

Gear Shift Key Spring (LK52) 

Keyboard Control Switch 
(LAK21, LAK33 and LAK47 
only) 

Keyboard Lock Bar Switch 
(LAK21, LAK33 and LAK47 
only) 

Latch Lever and Drive Lever 
Spring (LAK) Early Design 


5-121D 
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Latch Lever and Drive Spring 

(LAK) Latest Design 5-121A 
Local Carriage Return Function 

Bail 5-71 
Local Line Feed Trip Link 5-69 
Lock Bar 5-64A 
Magnet Armature 5-65 
Non-Repeat Lever 5-68 
Plunger 5-69 
Punch Slide Latch (LAK21, 

LAK33 and LAK47 only) 5-78 


Ratchet Drum Assembly 

Return Spring (LAK) 

Early Design 5-121B 
Ratchet Drum Assembly 

Return Spring (LAK) 


Latest Design 5-120 
Reset Lever (LAK21, LAK33 

and LAK47 only) 5-81 
Reset Lever Extension Spring 

(LAK) Early Design 5-121D 
Reset Lever Extension Spring 

(LAK) Latest Design 5-121A 
Transfer Bail Detent Latch 5-63 
Transfer Lever 5-73 
Transfer Lever Locking Bail 5-73 
Universal Bail Latch 5-69 
Universal Code Bar Spring 5-64A 


5-2¢. TYPING REPERFORATOR LPR35, 
LPR36, AND LPR57 (Common to 
all Typing Reperforators Except 
as Indicated) 


ADJUSTMENTS 
Adjusting Lever (LPR35) 5-130 
Armature Backstop (LPR35) 5-124 
Armature Hinge (LPR35) 5-123 
Armature Hinge (LPR57) 5-122A 
Armature Up-Stop (LPR57) 5-122B 


Axial Corrector (Non-Yielding) 5-110 
Axial Output Rack Guide Roller 5-109 


Axial Sector Alignment 5-108 
Backspace Pawl Clearance 

(LPR57) 5-122 
Backspace Ratchet (LPR57) 5-122 


Chad Chute Assembly (LPR35) 5-136B 
Chad Chute Assembly (LPR36 


and LPR57) 5-136A 
Clutch Shoe Lever 5-82 
Correcting Drive Link 5-110 
Drive Arm Adjusting Plate 

(LPR35) 5-129 
Drive Arm (Latest Design) 5-116 
Drive Link (LPR57) 5-122B 
Feed Hole Lateral Alignment 

(Detent) 5-92 
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Feed Hole Spacing 

Feed Pawl 

Feed Pawl Disabling (LPR57) 

Final Power or Manual 
(LPR57) Latest Design 

Follower Lever 

Follower Lever (LPR35) 

Function Box 

Function Clutch Drum End 
Play (LPR35) 

Function Clutch Drum End 
Play (LPR36 and LPR57) 

Function Clutch Trip Lever 

Idler Gear Eccentric Shaft 

Latch (LPR57) Early Design 

Latch Extension (LPR57) 
Early Design 

Latch Lever (LPR35) 

Letters and Figures Yield Arms 

Letters and Figures Yield Arms 
(Continued) 

Lifter Arm 

Lifter Arm Eccentric Screw 

Lock Lever 

Lock Lever Trip Post 

Magnet Assembly (LPR35) 

Magnet Position (LPR57) 
Latest Design 

Mounting Plate (LPR35) 

Non-Repeat Arm (LPR57) 
Early Design 

Oscillating Drive Bail 

Oscillating Drive Link 

Perforator Position 

Print Hammer (Preliminary) 

Printing Trip Link 

Punch Pin Penetration 

Punch Slide Downstop Position 

Punch Slide Guide 

Punch Slide Reset Bail 

Push Bar Guide Bracket 

Push Bar Operating Blade 
(Final) 

Push Bar Operating Blade 
(Preliminary) 

Ratchet Stop Block (LPR35) 

Rear Check Pawl (LPR35) 

Release Arm (LPR35) 

Release Downstop Bracket 

Release Lever (LPR35) 

Reset Arm 

Reset Bail Latch (LPR35) 

Reset Bail Trip Lever 

Reset Bail Trip Lever (LPR35) 

Ribbon Carrier 

Ribbon Feed Eccentric Stud 
(Early Design) 

Ribbon Feed Pawl Downstop 
Eccentric (Early Design) 
Ribbon Ratchet Wheel Spring 
Washers (Early Design) 


5-2¢ 
Figure 


5-91 
5-90 
5-122A 


5-122E 
5-84 
5-130 
5-99 


Paragraph 


5-2c 


Paragraph 


5-8 


Ribbon Reversing Plate 
(Early Design) 

Rocker Bail 

Rocker Bail Guide Bracket 

Rocker Bail Pilot Stud 

Rotary Correcting Lever 

Rotary Correcting Lever 
(Continued) 

Selector Cam Lubricator 

Tape Guide 

Tape Guide Spring (Punch 
Block) 

Tape Guide Spring (Tape 
Chute) 

Tape Length Adjusting Plate 
(LPR35) 

Tape Platform (Slack Tape 
Mechanism) 

Time Delay Lever (LPR35) 

Toggle Bail Eccentric 
(Preliminary) 

Toggle Operating Arm 

Transfer Mounting Bracket 

Type Wheel Positioning and 
Print Hammer (Final) 


SPRING TENSIONS 


Accelerator 

Adjusting Arm 

Adjusting Arm Torsion 

Armature Bail Spring 
(LPR57) Early Design 

Armature Latch Spring 
(LPR57) Early Design 

Armature Spring (LPR57) 
Latest Design 

Bell Crank 

Bell Crank (LPR57) 

Blocking Bail (LPR35) 

Blocking Latch Torsion (LPR35) 

Clamp Plate Spring (Slack 
Tape Mechanism) 

Correcting Drive Link 
(Non-Yielding) 

Corrector Drive Link 
(Yielding) Extension Spring 

Detent (Latest Design) 

Detent Lever | 

Drive Arm (Latest Design) 

Drive Arm (LPR35) 

Drive Bail (LPR35) 

Eccentric Shaft Detent Lever 

Feed Pawl 

Feed Pawl Spring (LPR57) 
Early Design 

Feed Pawl (Latest Design) 

Feed Pawl and Front Check 
Pawl (LPR35) 

Figures Arm Assembly 
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Figure Paragraph Figure 
Figures Extension Arm 5-101 
5-119A Function Blade 5-106 
5-85 Function Clutch Latch Lever 5-98 
5-85 Function Clutch Release 5-96 
5-98 Latch Extension Spring 
5-111 (LPR57) Latest Design 5-122E 
Latch Lever (LPR35) 5-125 
5-112 Letters Arm Assembly 5-102 
5-83 Letters Extension Arm 5-102 
5-95 Lifter 5-106 
Lifter Toggle Link 5-106 
5-93 Main Trip Lever (Early Design) 5-84 
Main Trip Lever (Latest Design) 5-84 
5-93 No. 5 Pulse Beam 5-104 
Non-Repeat Lever (LPR35) 5-124 
5-132 Perforator Drive Link Spring 5-87 
Print Hammer 5-114 
5-117 Printing Latch 5-114 
5-127 Printing Trip Link 5-114 
Punch Slide 5-93 
5-87 Punch Slide Latch 5-85 
5-87 Ratchet Return (LPR35) 5-127 
5-100 Ratchet Wheel Torque 
(Latest Design) 5-116 
5-115 Rear Check Pawl (LPR35) 5-126 
Release Arm (LPR35) 5-128 
Release Lever (LPR35) 5-125 
Reset Bail Latch (LPR35) 5-133 
Reset Bail Trip Lever (LPR35) 5-133 
5-114 Ribbon Feed Drive Arm 
5-84 (Early Design) 5-119 
5-84 Ribbon Feed Pawl (Early 
Design) 5-118 
5-122D Ribbon Feed Reversing Arm 
(Early Design) 5-119A 
5-122D Tape Guide Assembly Spring 5-93 
Tape Shoe Torsion 5-95 
5-122E Time Delay Lever (LPR35) 5-127 
5-97 
5-122D 
5-124 
putt 5-2h. TYPING REPERFORATOR 
5-117 BASE LRB32 
5-106 
ADJUSTMENTS 
5-110A 
5-117 
5-94 Intermediate Drive Assembly 5-134 
5-117 Tape Container 5-134 
5-129 Tape Guide Chute 5-136 
5-123 Tape Out Switch Assembly 5-135 
5-108 Timing Belt 5-134 
5-94 
5-122D 
5-116 SPRING TENSIONS 
5-126 
5-101 Tape Out Lever 5-135 
CHANGE 3 


Paragraph 


Figure 


5-21. TRANSMITTER DISTRIBUTOR LXD 


ADJUSTMENTS 


Clutch Magnet 

Clutch Shoe Lever 

Clutch Trip Lever 

Feed Pawl 

Feed Wheel Detent 

Main Bail 

Main Bail Trip Lever 

Removing Cover Plate 

Removing Front Plate 

Removing Tape Guide Plate 

Removing Top Plate 

Removing Transmitter 
Distributor Assembly 

Replacing and Positioning 
Cover Plate 

Replacing and Positioning 
Tape Guide Plate 

Replacing and Positioning 
Top Plate 

Tape Guide 

Tape Lid 

Tape-Out Contact Assembly 

Tape-Out Contact Bracket 

Tape-Out Sensing Pin 

Tight Tape Intermediate 
Arm 

Tight Tape, Start-Stop 
Switch Contact Spring 

Transfer Bail Stabilizer 

Start-Stop Switch Bracket 


SPRING TENSIONS 


Armature Bail 
Clutch Latch Lever 
Clutch Shoe 
Clutch Shoe Lever 
Clutch Trip Lever 
Cover Plate Detent 
Depressor Bail Torsion 
Feed Pawl 
Feed Ratchet Detent 
Intermediate Tape Out 
Bail 
Locking Bail 
Main Bail 
Main Bail Latch 
Sensing Finger 
Stabilizer 
Start-Stop Detent 
Bail 
Tape Lid 
Tape Lid Release Plunger 
(Tape Guide Plate with 
Tape Lid Spring) 


CHANGE 3 


5-151 
5-138 
5-138 
5-148 
5-147 
5-146 
5-149 
5-137 
5-137 
5-137 
5-137 


5-137 
5-142 
5-141 


5-142 
5-140 
5-139 
5-143 
5-143 
5-144 


5-145 


5-145 
5-150 
5-145 


5-151 
5-138 
5-19 

5-19 

5-138 
5-153 
5-144 
5-148 
5-146 


5-144 
5-149 
5-146 
5-151 
5-147 
5-150 


5-140 
5-140 


5-140 
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Paragraph 
5-2c 
Paragraph Figure 
Tape Lide Release Plunger 
(Tape Guide Plate without 
Tape Lid Spring) 5-140 
Tape-Out Sensing Pin 5-143 
Tight Tape Intermediate Arm 5-145 
Transfer Lever 5-148 
5-2j. TRANSMITTER DISTRIBUTOR 
BASE LCXB13 
ADJUSTMENTS 
Intermediate Gears 5-153 
5-2k. MOTOR UNITS (SYNCHRONOUS 
AND GOVERNED) 
ADJUSTMENTS 
Governed Motor Positioning 5-154 
Governed Motor Speed 5-155 
Governor Contact 5-154 
Governor Contact Backstop 5-154 
Synchronous Motor Positioning 5-154 
SPRING TENSIONS 
Governor Brush 5-155 
5-21. CABINETS LAAC229BR, LAC214BR 


AND LPC206BR 


ADJUSTMENTS 
LAAC229BR 


Copy Holder 

Copy Lamp 

Cradle 

Dome 

Dome Latch 

Indicator Lamp 

Left Front Door 

Paper Guide 

Right Front Door 

Top Doors (Right and Left) 

Top Middle Door 

Torsion Bar 

Transmitter Distributor 
Housing Clearance 

Window 


5-159 
5-159 
5-163 
5-160 
5-160 
5-159 
5-162 
5-162 
5-161 
5-161 
5-161 
5-161 


5-163 
5-162 


5-9 


Paragraph 
5-2¢c 


Paragraph 


LAC214BR 


Copy Lamp 

Copyholder 

Counterbalance 

Cradle 

Detent Arm and Detent 
Bracket 

Dome 

Dome Catch 

Indicator Lamp 

Small Door 

Small Door Catch 

Small Door Stop Arm 

Window and Paper Guide 


LPC206BR 
Copy Illumination 
Copy Lamp 
Copyholder 
Dome 


Indicator Lamp 
Small Door 


5-2m. PAPER WINDERS LPW300BR 
AND PW201BR 


ADJUSTMENTS 
LPW300BR 


Mercury Switch Position 
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Figure Paragraph 
PW201BR 
5-159 Friction Clutch Torque 
5-159 Paper Cylinder 
5-158 Spindle Shaft End Play 
5-163 
5-158 
5-157 SPRING TENSIONS 
5-157 
5-159 
5-158 PW201BR 
5-157 
5-158 Latch 
5-159 Slack Rod Lever 
5-156 
5-159 5-2n. CABINET - LBAC255BR 
5-159 
5-156 
5-159 ADJUSTMENTS 
5-156 


Carriage Return and Line 
Feed Levers 

Chad Chute and Chad Bin 
Assemblies (ASR Cabinet) 

Keyboard Panel 

Mercury Switch Position 


Figure 


5-164 
5-164 
5-164 


5-164 
5-164 


5-164E 


5-136C 
5-164C 
5-164G 


Paper Winder Assembly Position 5-164F 


Printer Cover Latches 5-164D 
Printer Covers 5-164B, 5-164C 
Slide Stops 5-164E 
Top and Middle Printer 

5-164A Cover Depth 5-164C 


CHANGE 3 


Figure 270B 
5-1 


d. TYPING UNIT - LP77YD/AGM, LP77YD/AJV AND LP124YD/AJU 


NOTE: TO FACILITATE MAKING THE FOLLOWING ADJUSTMENTS, REMOVE THE RANGE FINDER AND 
SELECTOR MAGNET ASSEMBLIES. TO INSURE BETTER OPERATION, PULL A PIECE OF BOND 
PAPER BETWEEN THE ARMATURE AND THE POLE PIECES TO REMOVE ANY OIL OR FOREIGN 
MATTER THAT MAY BE PRESENT. MAKE CERTAIN THAT NO LINT OR PIECES OF PAPER REMAIN 
BETWEEN THE POLE PIECES AND ARMATURE. 


PIVOT EDGE ; ) 


ARMATURE 
MOUNTING SCREWS 


SELECTOR ARMATURE 
eee CLAMP STRIP 


NOTE 
THESE REQUIREMENTS NEED NOT BE MADE NOR CHECKED 
IF THE SELECTOR MAGNET BRACKET AND RECEIVING MAR- 
GIN REQUIREMENTS ARE MET. 


(1) REQUIREMENT 
CLEARANCE 
MIN. 0.025 INCH POLE PIECE 
MAX .0.045 INCH 
BETWEEN ARMATURE CLAMP STRIP AND 
MAGNET BRACKET CASTING. 
(2) REQUIREMENT 
OUTER EDGE Of ARMATURE SHOULD BE FLUSH WITHIN 0.015 INCH 
WITH OUTER EDGE OF POiE PIECES. 
(3) REQUIREMENT 
START LEVER SHALL DROP FREELY INTO ARMATURE EXTENSION SLOT. 
TO ADJUST 
POSITION ARMATURE SPRING ADJUSTING NUT TO HOLD ARMATURE FIRMLY AGAINST PIVOT 
EDGE OF CASTING. POSITION ARMATURE WITH MOUNTING SCREWS LOOSENED. 


MOUNTING SCREW lh | Ss 


POLE PIECE — =v =e 
SaaS ees UE 
| ss 


ARMATURE eee hes 
sn 2 a 
wuts DOWNSTOP BRACKET 


(LEFT SIDE VIEW) XY 


SELECTOR ARMATURE DOWNSTOP BRACKET 


REQUIREMENT 
REMOVE OiL SHIELD. WITH MAGNET DE-ENERGIZED, LOCK LEVERS ON HIGH PART OF 
THEIR CAM, AND ARMATURE RESTING AGAINST ITS DOWNSTOP, CLEARANCE BETWEEN 
END OF ARMATURE AND LEFT EDGE OF LEFT POLE PIECE. 
MIN. 0.025 INCH 
MAX. 0.030 INCH 
TO ADJUST 
POSITION DOWNSTOP BRACKET WITH MOUNTING SCREW LOOSENED. 


Figure 5-1. Typing Unit, Selector Magnet and Armature Mechanism 


5-10 CHANGE 3 


270B Figure 
5-2 


SELECTOR ARMATURE SPRING 

(FOR UNITS EMPLOYING SELECTOR ARMATURE WITH SINGLE ANTI-FREEZE BUTTON ONLY). 

REQUIREMENT (PRELIMINARY) 
WITH LOCKING LEVERS AND START LEVER ON HIGH PART OF THEIR CAMS , SCALE APPLIED AS 
NEARLY VERTICAL AS POSSIBLE UNDER END OF ARMATURE EXTENSION. IT SHALL REQUIRE THE 
FOLLOWING TENSIONS TO MOVE ARMATURE TO MARKING POSITION: 


0,035 AMPERES 
MIN, 1-1/2 OZS, --- MAX. 2 OZS. 


NOTE 

THIS SPRING CAN BE ADJUSTED FOR MAXIMUM SELECTOR PERFORMANCE ONLY WHEN PRINTER IS 
CONNECTED TO THE SPECIFIC CIRCUIT OVER WHICH IT 1S TO OPERATE UNDER SERVICE CONDITIONS. 
SINCE THERE ARE SEVERAL OPERATING SPEEDS AND SINCE CIRCUITS VARY WIDELY, IT 1S IMPOSSIBLE 
TO ADJUST SPRING FOR MAXIMUM PERFORMANCE AT THE FACTORY. THE FOREGOING SPRING 
TENSION REQUIREMENT IS GIVEN TO PERMIT OPERATION PRIOR TO MEASUREMENT OF RECEIVING 
MARGINS. READJUSTMENT MADE TO OBTAIN SATISFACTORY RECEIVING MARGIN SHOULD NOT 

BE DISTURBED IN ORDER TO MEET REQUIREMENTS OF THIS ADJUSTMENT. 


TO ADJUST 
POSITION ADJUSTING NUT. 


ADJUSTING NUT 


ARMATURE SPRING 


ARMATURE 


ARMATURE EXTENSION 
MARKING LOCK LEVER 


CAM 


SPACING LOCK LEVER 


REQUIREMENT (FINAL) 
SEE SELECTOR RECEIVING MARGIN ADJUSTMENT 
FIGURE 5-9, 


Figure 5-2. Typing Unit, Selector Spring Tension 
CHANGE 1 5-11 


Figure 270B 
5-3 . 


SELECTOR ARMATURE SPRING 


(FOR UNITS EMPLOYING SELECTOR ARMATURE WITH TWO ANTI-FREEZE BUTTONS ONLY). 

REQUIREMENT (PRELIMINARY) 

WITH LOCKING LEVERS AND START LEVER ON HIGH PART OF THEIR CAMS , SCALE APPLIED 

AS NEARLY VERTICAL AS POSSIBLE UNDER END OF ARMATURE EXTENSION. IT SHALL REQUIRE 

APPROXIMATELY THE FOLLOWING TENSIONS TO MOVE THE REAR ANTI-FREEZE BUTTON AGAINST 

THE MAGNET CORE: 

0.035 AMPERES 

APPROXIMATELY 5/8 OZ. 


TO ADJUST 
POSITION ADJUSTING NUT. 


ARMATURE 
FRONT BUTTON 


REAR BUTTON 


ARMATURE Sf 


EXTENSION 


SELECTOR ARMATURE SPRING 


REQUIREMENT (FINAL) 
WHEN A DISTORTION TEST SET IS AVAILABLE , THE SELECTOR ARMATURE SPRING TENSION 


SHOULD BE REFINED, IF NECESSARY , TO OBTAIN SATISFACTORY RECEIVING MARGINS. THE 
FRONT ANTI-FREEZE BUTTON MUST CONTACT THE MAGNET CORE WHEN THE MAGNET COILS 
ARE ENERGIZED. 


(SEE SELECTOR RECEIVING MARGIN 
ADJUSTMENT FIGURE 5-9) 


ARiMATURE SPRING 


ARMATURE ATURE 
EXTENSION alae 
FRONT BUTTON 


REAR BUTTON 


Figure 5-3. Typing Unit, Selector Spring Tensions 
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270B Figure 


5-4 
(oP aN 
SS) MOUNTING SCREW 
MAGNET BRACKET 
LINK CLAMP SCREW 
ADJUSTING LINK 
ARMATURE 
ARMATURE EXTENSION 
SPACING LOCK LEVER 
NOTE 
THE APPROPRIATE PRELIMINARY SELECTOR 
ARMATURE SPRING TENSION ADJUSTMENT MUST 
BE MADE PRIOR TO THIS ADJUSTMENT. 
SELECTOR MAGNET BRACKET 
(1) REQUIREMENT 
SPACING LOCK LEVER ON HIGH PART OF CAM. 
ARMATURE IN CONTACT WITH POLE PIECE. 
CLEARANCE BETWEEN END OF ARMATURE EXTENSION 
AND SHOULDER ON SPACING LOCK LEVER. 
MIN. 0.020 INCH 
MAX. 0.035 INCH 
TO ADJUST 
LOOSEN TWO MAGNET BRACKET MOUNTING SCREWS 
AND ADJUSTING LINK CLAMP SCREW. POSITION 
MAGNET BRACKET BY MEANS OF ADJUSTING LINK 
AND TIGHTEN LINK CLAMP SCREW ONLY. 
(2) REQUIREMENT 
SPACING LOCK LEVER ON HIGH PART OF CAM. ARMATURE IN CONTACT 
WITH POLE PIECE. SOME CLEARANCE BETWEEN UPPER SURFACE OF ARMATURE 
EXTENSION AND LOWER SURFACE OF SPACING LOCK LEVER WHEN LOCK LEVER 
IS HELD DOWNWARD. 
MAX. 0.003 INCH 
TO ADJUST 
POSITION UPPER END OF MAGNET BRACKET. TIGHTEN TWO MAGNET 
BRACKET MOUNTING SCREWS. RECHECK REQUIREMENT (1). 
Figure 5-4. Typing Unit, Selector Magnet Bracket 
5-13 


CHANGE 1 


Figure 270B 
5-4A 


MARKING LOCK MARKING LOCK LEVER SPRING 
LEVER SPRING MARKING POCK LEVER SERING: 
MARKING LOCK LEVER REQUIREMENT 


LETTERS COMBINATION SELECTED, MAIN oe 
SHAFT ROTATED UNTIL SELECTOR CLUTCH . 2 
1S DISENGAGED.: PUSH SCALE APPLIED 

TO LOWER EXTENSION OF LOCK LEVER. 

MIN. 1-1/2 OZS. 

MAX, 3 O2ZS. 

TO START LEVER MOVING. 


Figure 5-4A. Typing Unit, Selector Spring Tension 


5-13A CHANGE 3 


270B Figure 
5-4B 


SELECTOR LEVER 


SELECTOR PUSH LEVER SPRING 
REQUIREMENT 

RESET BAIL PUSH LEVER IN SPACING POSITION 
MIN. 3/4 OZ. 

MAX. 1-1/2 OZS. 

TO MOVE PUSH LEVER FROM SELECTOR 
LEVER. CHECK FIVE SPRINGS. 


SELECTOR LEVER SPRING 

REQUIREMENT 

TYPING UNIT UPSIDE DOWN. 

RESET BAIL ON PEAK OF ITS CAM. 

MIN. 1-1/4 OZS. 

MAX, 2-1/2 02S. 

TO START EACH LEVER MOVING. 

CHECK FIVE SPRINGS. IF NECESSARY, 
UNHOOK START LEVER SPRING TO CHECK 
NO. 4 SELECTOR LEVER SPRING. 


PUSH LEVER 


MOUNTING 
SCREW 


CAM-CLUTCH ASSEMBLY 


MAIN SHAFT 


SELECTOR CLUTCH DRUM END PLAY 
REQUIREMENT ~~~ ~~ — —SOSOCS~CS CLUTCH DRUM 
CLUTCH LATCHED IN STOP POSITION. CLUTCH DRUM SHOULD BE AGAINST SHOULDER 
ON MAIN SHAFT. 
MIN. SOME --- MAX. 0.010 INCH 
TO ADJUST 
POSITION CLUTCH DRUM WITH MOUNTING SCREW LOOSENED. 


Figure 5-4B. Typing Unit, Selector Cam Clutch 
CHANGE 3 5-13B 


Figure 270B 
5-5 


PUSH LEVER RESET BAIL 


SPACING LOCK LEVER 
PUSH LEVER RESET BAIL SPRING 
R R NT 
PUSH LEVER RESET BAIL ON LOW PART OF 
CAM. 320Z. SCALE APPLIED TO RESET BAIL. 
MIN. 4 OZS. 
MAX. 8 OZS. 
TO MOVE BAIL FROM CAM. 


LATCH LEVER 


SELECTOR CLUTCH LATCH LEVER SPRING 
REQUIRE MENT ; 

LATCH RESTING ON LOW PART 

OF ITS CAM DISK. 

MIN. 2OZS. 

MAX. 3-1/2 OZS. 

TO START LATCH MOVING. 


SPACING LOCK 
LEVER SPRING 


SPACING LOCK LEVER SPRING 


Ls REQUIREMENT 
A SELECTOR ARMATURE RELEASED. SPACING 
LOCK LEVER ON LOW PART OF ITS CAM. 


SPRING SCALE APPLIED TO LOWER END 
OF SPACING LOCK LEVER. 

LATCH LEVER SPRING MIN. 3 O2ZS. 
MAX. 6 OZS. 
TO MOVE SPACING LOCK LEVER FROM 
ITS PIVOT SHAFT. 


Figure 5-5. Typing Unit, Selector Clutch Spring Tension 
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270B Figure 
5-6 


NOTE: REPLACE RANGE FINDER AND SELECTOR MAGNET ASSEMBLY. 


RANGE FINDER KNOB PHASING 
REQUIREMENT 


WITH RANGE FINDER KNOB TURNED TO EITHER END OF 
RACK, ZERO MARK ON SCALE SHOULD BE WITHIN 3 
POINTS OF SCRIBED LINE ON RANGE FINDER PLATE. 

TO ADJUST 
REMOVE MOUNTING NUT, DISENGAGE KNOB FROM RACK 
AND POSITION KNOB. RE-ENGAGE KNOB WITH RACK 


AND REPLACE MOUNTING NUT. 


RANGE FINDER KNOB 


RANGE SCALE 


CLUTCH SHOE LEVER 


SELECTOR CLUTCH 


CLUTCH STOP ARM 


CLAMP SCREW 


STOP ARM BAIL 


SELECTOR CLUTCH STOP ARM 
REQUIREMENT 
RANGE SCALE SET AT 60. SELECTOR CLUTCH DISENGAGED. ARMATURE 
IN MARKING POSITION. CLUTCH STOP ARM SHOULD ENGAGE CLUTCH 
SHOE LEVER BY APPROXIMATELY FULL THICKNESS OF SHOE LEVER. 
TO ADJUST 
POSITION STOP ARMON STOP ARM BAIL WITH CLAMP SCREW LOOSENED. 


Figure 5-6. Typing Unit, Range Finder Mechanism 
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Figure 270B 
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START LEVER SPRING 
REQUIREMENT 
LATCH LEVER SPRING UNHOOKED. STOP 
ARM BAIL IN INDENT OF ITS CAM. RANGE 
SCALE SET AT 60. 

MIN. 2-1/2 OZS. 

MAX. 4-1/2 OZS. 

TO START STOP ARM MOVING. 


STOP ARM BAIL 


START LEVER 


START LEVER SPRING 


LATCH LEVER SPRING 


SELECTOR RECEIVING MARGIN 
REQUIREMENT (FOR UNITS EMPLOYING ARMATURE WITH ONE ANTI-FREEZE BUTTON) 
WHEN A SIGNAL DISTORTION TEST SET IS USED FOR DETERMINING THE RECEIVING MARGINS 
OF THE SELECTOR , AND WHERE THE CONDITION OF THE COMPONENTS IS EQUIVALENT TO 
THAT OF NEW EQUIPMENT, THE RANGE AND DISTORTION TOLERANCES BELOW SHOULD BE MET. 
REQUIREMENT (FOR UNITS EMPLOYING ARMATURE WITH TWO ANTI-FREEZE BUTTONS) 
WHEN A DISTORTION TEST SET IS AVAILABLE, THE SELECTOR ARMATURE SPRING TENSION SHOULD BE 
REFINED, IF NECESSARY , TO OBTAIN SATISFACTORY RECEIVING MARGINS. THE FRONT ANTI-FREEZE BUT- 
TON MUST CONTACT THE MAGNET CORE WHEN THE MAGNET COILS ARE ENERGIZED. 


SELECTOR RECEIVING MARGIN MINIMUM REQUIREMENTS 


SPEED POINTS RANGE PERCENTAGE OF MARK- END DISTORTION TOLER- 
IN WITH ZERO ING AND SPACING BIAS ATED WITH SCALE AT BIAS 
CURRENT BAUDS DISTORTION TOLERATED OPTIMUM SETTING 
0.035 AMP. 
(WINDINGS 755 flogwnbem.) 72 0 . 
SERIES) . ral 


TO ADJUST: REFINE THE SELECTOR ARMATURE SPRING (SEE FIGURES 5-2 AND 5-3) 


Figure 5-7. Typing Unit, Selector Clutch Mechanism 
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COMMON TRANSFER LEVER SPRING TENSION 
REQUIREMENT 


270B Figure 
5-8 


REAR CODE BAR SHIFT LEVER SHIFT BAR OUTER STEP 


TRANSFER LEVER ECCENTRIC 
REQUIREMENT 
PUSH LEVERS POSITIONED FOR E OR 
LF OR LETTERS, SELECTOR CLUTCH 
DISENGAGED. CODE BAR SHIFT LEVER 
LINK IN UPPERMOST POSITION. 
CLEARANCE BETWEEN REAR CODE BAR 
SHIFT LEVER AND CODE BAR SHIFT BAR 
FARTHEST FROM REAR CODE BAR SHIFT 
LEVER 
CODE BAR SHIFT BAR MIN. 0.010 INCH 
MAX. 0.025 INCH 
WHEN PLAY OF SHIFT BAR IS TAKEN UP 
FOR MAXIMUM CLEARANCE 
TO ADJUST 
ROTATE ECCENTRIC BUSHING WITH 
CLAMP SCREW LOOSENED. KEEP BOTH 
HOLES IN ECCENTRIC BUSHING ABOVE 
HORIZONTAL CENTER 
NOTE 
ONE OR MORE CODE BAR SHIFT BARS 
CAN TOUCH CODE BAR SHIFT LEVERS. 


TRANSFER LEVER IN SPACING POSITION, 
SCALE APPLIED NEAR UPPER END OF 
COMMON TRANSFER LEVER. 
MIN, 1/2 OZ. 
MAX, 1-1/4 OZS. 
TO START MOVING 


SHIFT BAR INNER STEP 


TRANSFER LEVERS 


im 
Bi ay 


BUSHING CLAMP SCREW 
ECCENTRIC BUSHING 
COMMON TRANSFER LEVER SPRING 


SELECTOR LEVER 


PUSH LEVER (SELECTED) 


INTERMEDIATE ARM 


TRANSFER LEVER SPRING TENSION 
REQUIREMENT 
TRANSFER LEVER HELD IN SPACING POSITION 
MIN. 1-1/2 OZ. 
MAX, 2-1/2 OZS. (RIGHT SIDE VIEW) 
TO START INTERMEDIATE ARM MOVING 


Figure 5-8. Typing Unit, Code Bar Shift Mechanism 
ORIGINAL 5-17 
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Figure 
5-9 
FRONT CODE BAR SHIFT 
SHIFT LEVER BAR INTERMEDIATE ARM BACKSTOP BRACKET 


REQUIREMENT 


core PUSH LEVERS NOT SELECTED. ALL CODE BAR SHIFT BARS 
SHIET BAR INNER STEP TO THE RIGHT, SELECTOR CLUTCH DISENGAGED, CODE 
(TOP VIEW) BAR SHIFT LEVER LINK IN LOWERMOST POSITION. CLEAR- 
ANCE BETWEEN FRONT CODE BAR SHIFT LEVER AND 
TRANSFER LEVERS INNER STEP OF CODE BAR SHIFT BAR FARTHEST FROM 


FRONT CODE BAR SHIFT LEVER 


MIN. 0.010 INCH 
MAX. 0.025 INCH 
WHEN PLAY IN PARTS IS TAKEN UP FOR MAXIMUM oR 

CODE BAR CLEARANCE. 5 
SHIFT 
LEVER TO ADJUST 

POSITION BACKSTOP BRACKET WITH ITS TWO CLAMP 
SCREWS LOOSENED. 


CODE BAR SHIFT LEVER LINK BRACKET 


PUSH LEVER 


WICK 


LUBRICATOR 


INTERMEDIATE ARMS 
RESERVOIR 


(FRONT VIEW) 


LOCK LEVER CAM 
BRACKET 


SELECTOR CAM LUBRICATOR 
MOUNTING SCREWS 


REQUIREMENT 
TO ADJUST 


THE LUBRICATOR TUBE SHOULD CLEAR THE 
HIGH PART OF THE LOCK LEVER CAM POSITION THE LUBRICATOR BRACKET WITH 
ITS MOUNTING SCREWS LOOSENED. 


MIN. 0.020 INCH 
NOTE 


THE HIGH PART OF THE SELECTOR LEVER 
CAMS SHOULD TOUCH THE LUBRICATOR THERE SHOULD BE SOME CLEARANCE BETWEEN THE 


WICK, BUT SHOULD NOT RAISE IT MORE MARKING LOCK LEVER SPRING AND THE OIL 
THAN 1/32 INCH. RESERVOIR. 


Figure 5-9. Typing Unit, Code Bar Shift Mechanism 
CHANGE 1 


270B Figure 
5-10 


ES 


ae) 


THERE SHOULD BE SOME CLEARANCE 
BETWEEN THE TOP OF THE ROLLERS AND 
THE TOP OF THE CAM SLOTS IN THE CODE 
BAR SHIFT LEVERS 
MAX. 0.025 INCH 
ON THE CLOSEST LEVER. 
TO ADJUST 
LOOSEN THE CLAMP SCREW. POSITION 
» THE CODE BAR SHIFT LEVER DRIVE 
ARM ON ITS SHAFT TO MEET THE 
REQUIREMENT AND TO PROVIDE SOME 
END PLAY. NOT MORE THAN 0.006 INCH 


TRANSFER LEVERS ea 
CODE BAR SHIFT LEVER 
ROLLER 
5 

C CODE BAR SHIFT LEVER DRIVE ARM 

: REQUIREMENT 

: CODE BAR SHIFT LEVER LINK IN THE 
. UPPERMOST POSITION. 

4 $= ol 

! j O | 


CODE BAR 
SHIFT LEVER 


CLAMP SCREW 


le 


CODE BAR (RIGHT SIDE VIEW 
(FRONT VIEW) 


SHIFT LEVER DRIVE ARM 


Figure 5-10. Typing Unit, Code Bar Shift Lever Drive Arm 


ORIGINAL 5-19 


270B 


Figure 
5-11 


— REAR CODE BAR SHIFT LEVER 
era ae aa a yen CODE BAR SHIFT BAR (MARKING) i) 


shal CODE BAR SHIFT BAR (SPACING) 
CODE BAR 


SHIFT BAR INNER STEP ; | 


FRONT CODE BAR SHIFT LEVER 
TRANSFER LEVERS 
4 


(TOP VIEW) 


CODE BAR 
SHIFT LEVER 
LINK 
LINK 
ADJUSTMENT 
PLATE 


SCREWS 


S 
é MOUNTING 


(FRONT VIEW 


CODE BAR SHIFT LEVER 
TO CHECK (REAR) 


SELECT LETTERS COMBINATION. CHECK 


REQUIREMENT 
CLEARANCE BETWEEN REAR CODE BAR 
MOTION OF FRONT AND REAR CODE BAR SHIFT SHIFT LEVER AND SHOULDER OF CODE 
LEVERS SHOULD BE EQUALIZED WITH RESPECT TO BAR SHIFT BAR IN SAME WAY. 
CODE BAR TRAVEL. 
TO CHECK (FRONT) MIN, 0.002 IN, 
MAX. 0.025 IN. 
SELECT BLANK COMBINATION AND ROTATE MAIN 
SHAFT UNTIL CODE BAR SHIFT LEVER LINK REACHES TO ADJUST 


HIGHEST TRAVEL, TAKE UP PLAY FOR MAXIMUM 
CLEARANCE, CLEARANCE BETWEEN FRONT CODE POSITION ADJUSTING PLATES (FRONT AND REAR) 


BAR SHIFT LEVER AND SHOULDER ON NEAREST WITH CLAMP SCREWS LOOSENED. 
CODE BAR SHIFT BAR. 


MIN, 0.002 INCH 
MAX. 0.025 INCH 


Figure 5-11. Typing Unit, Code Bar Shift Lever 
ORIGINAL 


5-20 


270B Figure 
5-12 


CLAMP SCREW 


CODE BAR CLUTCH 


TRIP SHAFT 


CODE BAR CLUTCH 
LATCH LEVER SPRING 


CODE BAR CLUTCH 


< 


LATCH LEVER CLUTCH 
STOP LUG he | SHOE LEVER NI 
(REAR VIEW) 
CLUTCH LATCH LEVER SPRING (EXCEPT SELECTOR) CODE BAR CLUTCH 
REQUIREMENT TRIE REMER 
CLUTCH TURNED TO STOP POSITION BUT (LEFT SIDE VIEW) 


WITH LATCH LEVER NOT LATCHED. 

MIN. 50ZS. 

MAX, 7 1/40ZS. 

TO MOVE LATCH LEVER FROM LUG. THIS 
REQUIREMENT APPLIES TO CODE BAR 
CLUTCH, FUNCTION CLUTCH, SPACING 
CLUTCH, LINE FEED CLUTCH, AND TYPE 
BOX CLUTCH 


CODE BAR CLUTCH TRIP LEVER 


REQUIREMENT 


SELECTOR CLUTCH AND CODE 

BAR CLUTCH DISENGAGED. 
ieee CODE BAR CLUTCH TRIP LEVER 
SHOULD ENGAGE CLUTCH SHOE 
LEVER BY FULL THICKNESS OF 
SHOE LEVER AND HAVE SOME 
END PLAY 


MAX. 0.006 INCH 
TO ADJUST 


POSITION TRIP LEVER ON ITS 
SHAFT WITH CLAMP SCREW 
LOOSENED. 


SELECTOR 
CLUTCH CAM 


TRIP SHAFT LEVER SPRING TENSION 


REQUIREMENT 


TRIP SHAFT LEVER ON LOW PART OF 
CAM. CODE BAR CLUTCH ENGAGED. 
ROTATE 1/4 TURN 

TRIP SHAFT LEVER SPRING 


MIN. 1 OZ, 
MAX, 2 OZS. 
(RIGHT SIDE VIEW) TO START LEVER MOVING 


Figure 5-12. Typing Unit, Code Bar Clutch Trip Shaft Mechanism 


ORIGINAL 


Figure 270B 
5-13 


CLAMP SCREW 


CLUTCH TRIP LEVER 


FUNCTION CLUTCH 


CLUTCH SHOE LEVER 


CAM FOLLOWER ARM 
FUNCTION CLUTCH TRIP LEVER 


ROLLER 


REQUIREMENT 


CODE BAR CLUTCH AND FUNCTION 
CLUTCH DISENGAGED. FUNCTION 
CLUTCH TRIP LEVER SHOULD ENGAGE 
CLUTCH SHOE LEVER BY FULL THICK- 
NESS OF SHOE LEVER. 


TO ADJUST 


POSITION TRIP LEVER ON ITS SHAFT 
WITH CLAMP SCREW LOOSENED, 
LETTING SHAFT HAVE END PLAY 


MIN. SOME 
MAX, 0.006 INCH 


CODE BAR CLUTCH CAM 


CODE BAR CLUTCH CAM FOLLOWER SPRING TENSION 


REQUIREMENT 


CAM FOLLOWER ROLLER ON THE LOW PART OF CAM. 
THE SPRING UNHOOKED FROM SPRING BRACKET. 


MIN. 20 OZS. 
MAX, 24 OZS. 


TO PULL SPRING TO INSTALLED LENGTH. 
Figure 5-13. Typing Unit, Function Clutch Mechanism 


5-22 ORIGINAL 


270B Figure 
5-14 


(A) CLUTCH TRIP SHAFT SET COLLARS 
1) REQUIREMENT 


(2) REQUIREMENT 


APPROXIMATE ALIGNMENT OF 
RIGHT END OF STOP EXTENSIONS 
ON TRIP LEVER AND SHOE LEVER. 


SPACING CUT-OUT LEVER SHOULD 
HAVE SIDE PLAY 


MIN. SOME TO ADJUST 
MAX. 0.008 INCH 
POSITION LINE FEED CLUTCH 
TO ADJUST TRIP LEVER SET COLLAR. 
POSITION SPACING CUT-OUT LEVER 
SET COLLAR (3) REQUIREMENT 


LINE FEED CLUTCH LATCH LEVER 
SHOULD HAVE SIDE PLAY. 


MIN. SOME 


SPACING CUT-OUT MAX. 0.008 INCH 


LEVER SET COLLAR 


TRIP SHAFT TO ADJUST 


POSITION LINE FEED CLUTCH 
LATCH LEVER SET COLLAR. 


SPACING CUT- 
OUT LEVER 


LINE FEED CLUTCH 
TRIP LEVER SET COLLAR 


LATCH LEVER 
SET COLLAR 


MAIN SHAFT 


SHOE LEVER (REAR VIEW) 


SPACING CLUTCH 
LINE FEED CLUTCH 


| ANTI-DEFLECTION PLAT 


REQUIREMENT 


LATCH LEVER 
TRIP SHAFT 


MOUNTING SCREWS \ 


WITH TYPING UNIT UPSIDE DOWN AND FUNC- 
TION, SPACING, LINE FEED, AND TYPE BOX 


ANTI-DEFLECTION CLUTCHES DISENGAGED AND LATCHED 


PLATE 
Aas MIN. 1LB. MAX. 5 LBS. 
TO PULL TRIP SHAFT AWAY FROM ANTI-DEFLECTION 
(LEFT SIDE VIEW, UPSIDE DOWN) PLATE 


TO ADJUST 
POSITION PLATE WITH MOUNTING SCREWS LOOSENED. 


Figure 5-14. Typing Unit, Trip Latch Mechanism 
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Figure 270B 
5-15 


TRIP LEVER EXTENSION ARM 


9 


SPACING CLUTCH TRIP LEVER 


REQUIREMENT 


CLAMP SCREW 


CLEARANCE BETWEEN TRIP LEVER AND CLUTCH SHOE LEVER 

DRUM SHOULD BE 0.018 TO 0.035 INCH LESS 

THAN CLEARANCE BETWEEN SHOE LEVER AND 

DRUM AT STOP SHOWING GREATEST CLEARANCE. STOP LUG 

THERE SHOULD BE SOME OVERBITE ON ALL STOP 

LUGS. GAUGE BY EYE. )y 

SPACING CLUTCH os 

TO CHECK TRIP LEVER 


DISENGAGE THE CLUTCH. TRIP CLUTCH TRIP 
LEVER AND ROTATE MAIN SHAFT UNTIL TRIP 
LEVER IS OVER THE SHOE LEVER. TAKE UP 

PLAY OF SHOE LEVER INWARD BY SNAPPING THE 
TRIP LEVER OVER THE SHOE LEVER. CHECK 
CLEARANCE BETWEEN SHOE LEVER AND DRUM . 
AT EACH STOP POSITION. WITH THE TRIP LEVER 
AT THE STOP POSITION WHICH YIELDS GREAT- 
EST CLEARANCE, ROTATE MAIN SHAFT SLOWLY 
UNTIL THE TRIP LEVER JUST FALLS OFF THE MAIN SHAFT 
STOP LUG. CHECK CLEARANCE BETWEEN TRIP 

LEVER AND DRUM. .) 


(RIGHT SIDE VIEW) 


cot 


CLUTCH TRIP_LEVER SPRING TENSION -—————_ 


REQUIREMENT 
CLUTCH ENGAGED ANDROTATED UNTIL 


LATCH LEVER 


SPACING CLUTCH DRUM 


TO ADJUST 


POSITION THE TRIP LEVER BY MEANS OF ITS 
CLAMP SCREW 


SUSSMHUHNLITIT 


TRIP LEVER RESTS ON STOP LUG 
CLUTCH MIN. MAX. =| 
SPACING 1VOZ55 16 OZS. = 
LINE FEED 9 O2ZS. 12 OZS. — 
TYPE BOX 5OZS. 7-1/4 OZS. Gin 


TO MOVE LEVER AWAY FROM STOP LUG. 


SPACING CLUTCH TRIP LEVER SPRING 


(REAR VIEW) 


Figure 5-15. Typing Unit, Spacing Clutch Mechanism 


5-24 CHANGE 1 


270B Figure 


(A) TYPE BOX CLUTCH TRIP LEVER ECCENTRIC POST TYPE-BOX CLUTCH 


REQUIREMENT 


TYPE BOX CLUTCH DISENGAGED. TRIP LEVER 
SHOULD ENGAGE THE CLUTCH SHOE LEVER BY 
THE FULL THICKNESS OF THE SHOE LEVER, 


TO ADJUST 
POSITION THE TRIP LEVER ECCENTRIC POST. 


CLUTCH 
SHOE LEVER 


(C) LINE FEED CLUTCH TRIP LEVER ADJUSTING SCREW 


REQUIREMENT 
LINE FEED FUNCTION SLIDE ARM IN REAR 
POSITION. 
CLUTCH TRIP LEVER AGAINST ITS ECCENTRIC 
POST. 
TRIP ARM HELD AGAINST ITS FUNCTION SLIDE 
ARM. TRIP LEVER EGCENTRIC POST: 
SOME CLEARANCE BETWEEN THE END OF THE 
TRIP LEVER ADJUSTING SCREW AND THE TRIP ARM. TRIP LEVER 
MAX, 0.006 INCH 
TO ADJUST 


POSITION THE ADJUSTING SCREW. 


B) LINE FEED CLUTCH TRIP LEVER 
"i Wt LINE FEED FUNCTION ———————————————— 


4 SLIDE ARM ECCENTRIC POST 
PSI PM SSS 
TRIP ARM 


REQUIREMENT 


ADJUSTING 
SCREW CLEARANCE BETWEEN TRIP LEVER AND 


CLUTCH DRUM SHOULD BE 0.018 TO 0.035 
INCH LESS THAN CLEARANCE BETWEEN 
SHOE LEVER AND DRUM AT STOP WHICH 
SHOWS GREATEST CLEARANCE. THERE 
SHOULD BE SOME OVERBITE ON ALL 
THREE STOP LUGS AS GAUGED BY EYE. 


TO CHECK 


DISENGAGE THE CLUTCH. TRIP CLUTCH 
TRIP LEVER AND ROTATE MAIN SHAFT 
UNTIL TRIP LEVER IS OVER THE SHOE LEVER. 
TAKE UP PLAY OF SHOE LEVER INWARD 

BY SNAPPING THE TRIP LEVER OVER THE 
SHOE LEVER. CHECK CLEARANCE BETWEEN 
SHOE LEVER AND DRUM AT EACH STOP 
POSITION. WITH THE TRIP LEVER AT THE 
STOP POSITION WHICH YIELDS GREAT- 
EST CLEARANCE, ROTATE MAIN SHAFT 
SLOWLY UNTIL THE TRIP LEVER JUST FALLS 
TRIP LEVER OFF THE STOP LUG. CHECK CLEARANCE 


oe Zz ECCENTRIC POST BETWEEN TRIP LEVER AND DRUM. 
LINE FEED CLUTCH TO ADJUST 
BACK OFF TRIP LEVER ADJUSTING SCREW 
AND POSITION TRIP LEVER. ECCENTRIC 
LINE FEED CLUTCH TRIP LEVER STOP POST. 


Figure 5-16. Typing Unit, Type Box Clutch and Line Feed Clutch Mechanism 


CLUTCH SHOE 
LEVER 


CHANGE 1 5-25 


Figures 270B 
5-17, 5-18 


CLAMP SCREWS 
CLUTCH TRIP ARM 


TYPE BOX CLUTCH TRIP LEVER 


(1) REQUIREMENT 


CLUTCH TRIP SHAFT CAM FOLLOWER ROLLER 

ON LOWEST SURFACE OF CAM (LOCATED ON CODE BAR 
CLUTCH). CLEARANCE BETWEEN INNER FACE OF TYPE BOX 
CLUTCH TRIP LEVER AND THE CLUTCH DISK STOP LUG, 


MIN. 0.030 INCH 
MAX. 0.065 INCH 


TO ADJUST 
LOOSEN CLAMP’SCREW AND POSITION STOP. 


(2) REQUIREMENT 
WHEN POSITIONING THE TRIP ARM 
DETERMINE THAT THE LATCH LEVER HAS 
SOME SIDE PLAY 


MAX, 0.008 INCH 
TO ADJUST 


POSITION THE CLUTCH TRIP ARM ON ITS 
SHAFT WITH THE CLAMP SCREW LOOSENED 
TRIP LEVER 


TYPE BOX CLUTCH 
TRIP LEVER ECCENTRIC POST 


Figure 5-17. Typing Unit, Type Box Clutch Trip Lever 


CLUTCH SHOE LEVER (ALL CLUTCHES) 


REQUIREMENT 


GAP BETWEEN CLUTCH SHOE LEVER AND ITS STOP LUG SHOULD BE 
0.055 INCH TO 0.085 INCH GREATER WHEN CLUTCH IS ENGAGED 
THAN WHEN CLUTCH IS DISENGAGED. 


TO CHECK 


DISENGAGE THE CLUTCH AND MEASURE THE GAP, TRIP THE 
CLUTCH AND ROTATE IT UNTIL THE CLUTCH SHOE LEVER !S 
TOWARD THE BOTTOM OF THE UNIT. AGAIN MEASURE THE 
GAP WITH THE CLUTCH THUS ENGAGED. 


CLUTCH DRUM 


DRUM MOUNTING SCREW 


CLUTCH SHOE LEVER 


CLUTCH DISK STOP LUG NOTE 

ON MULTIPLE STOP CLUTCHES CHECK THE CLEARANCE AT 
THE STOP LUG THAT IS ADJACENT TO THE FORM IN THE 
CLUTCH ADJUSTING DISK. 


ADJUSTING DISK 


CLAMP SCREW 
TO ADJUST 


TO ADJUST - LOOSEN THE TWO CLAMP SCREWS ON THE CLUTCH DISK. ENGAGE A WRENCH OR SCREWDRIVER ON THE 
LUG OF THE ADJUSTING DISK AND ROTATE THE DISK, 


NOTE 


AFTER THE ABOVE ADJUSTMENT IS MADE, DISENGAGE THE CLUTCH, REMOVE THE DRUM MOUNTING SCREW AND ROTATE 
THE DRUM IN ITS NORMAL DIRECTION OF ROTATION TO MAKE CERTAIN THAT IT DOES NOT DRAG ON THE SHOE, IF THE 
DRUM DRAGS, REFINE THE ABOVE ADJUSTMENT. 


Figure 5-18. Typing Unit, Clutch Shoe Lever 
CHANGE 1 


270B Figure 
5-19 


LEVER CLUTCH ENGAGED. HOLD CAM DISK 
STOP LUG TO PREVENT TURNING. SPRING SCALE 
PULLED AT TANGENT TO CLUTCH. 


MIN. 15 0ZS. ONE-STOP CLUTCHES 
MAX. 20 0ZS. 


MIN. 1602S. MULTIPLE-STOP CLUTCHES 
MAX. 22 OZS. 

TO MOVE THE SHOE LEVER IN CONTACT 
WITH THE STOP LUG. 


CLUTCH SHOE LEVER SPRING TENSIONS 
CLUTCH SHOE Pee eee REQUIREMENT 


CAM DISK 
CLUTCH DRUM POSITION (EXCEPT SELECTOR) 
CLUTCH DRUM 


REQUIREMENT 
CLUTCH SHOE LEVER HELD DISENGAGED. CLUTCH SHOULD HAVE SOME END PLAY 
MAX. 0.015 INCH 
TO ADJUST 
POSITION EACH DRUM AND SPACING CLUTCH SET COLLAR WITH MOUNTING SCREWS 
LOOSENED. 
CLUTCH SHOE 


LEVER SPRING STOP LUG 


ASS 


OC SUUCECUUELILAT Pl! 


PRIMARY CLUTCH SHOE 


CLUTCH SHOE SPRING TENSION 

NOTE 
IN ORDER TO CHECK THIS SPRING TENSION, 
IT IS NECESSARY TO REMOVE THE CLUTCH 
FROM THE MAIN SHAFT. THEREFORE, IT 
SHOULD NOT BE CHECKED UNLESS THERE IS 
GOOD REASON TO BELIEVE THAT IT DOES 
NOT MEET ITS REQUIREMENT. 


REQUIREMENT 
CLUTCH DRUM REMOVED. SPRING SCALE 
APPLIED TO PRIMARY SHOE AT A 
TANGENT TO THE FRICTION SURFACE. 


MIN. 3 OZS. 

SECONDARY MAX. 5 0ZS. 

CLUTCH SHOE CLUTCH SHOE SPRING TO START THE PRIMARY SHOE MOVING 
AWAY FROM SECONDARY SHOE AT POINT 
OF CONTACT. 


Figure 5-19. Typing Unit, Clutch Mechanism 
ORIGINAL 5-27 


Figure 270B 
5-20 


(B) SPACING GEAR PHASING 
REQUIREMENT 
SPACING CLUTCH DISENGAGED. 
INDEX LINE ON THE SPACING PAWL 
SHOULD BE BETWEEN THE TWO LINES 
ON THE PAWL RETAINING WASHER. 


TO ADJUST 


REMOVE THE MOUNTING SCREW FROM 
THE SPACING SHAFT GEAR. HOLD THE 
PAWLS IN ALIGNMENT AND ENGAGE 
THE SPACING SHAFT GEAR WITH THE 
CLUTCH GEAR AT A POINT WHERE THE 
SPACING SHAFT GEAR MOUNTING 


RETAINING WASHER 


mn Pane c SCREW HOLE IS IN LINE WITH THE TAPPED 
aa HOLE IN THE SPACING SHAFT AND INSERT 


THE MOUNTING SCREW 


LOWER MOUNTING SCREW 


SPACING SHAFT 


BEARING (A) SPACING GEAR CLEARANCE 


REQUIREMENT 
CARRIAGE FULLY RETURNED. MINIMUM 
BACKLASH OF SPACING GEARS WITHOUT BIND. 
TO ADJUST 
INSERT SHIMS BETWEEN THE SPACING 
SHAFT BEARING AND FRONT PLATE AT 
UPPER MOUNTING SCREW TO INCREASE 
CLEARANCE AND AT LOWER MOUNTING 
SCREW TO DECREASE BACKLASH. 


SPACING SHAFT 


MOUNTING SCREW 1 
VLLLLLL Lio 


(BOTTOM VIEW) 


SPACING SHAFT GEAR 


Figure 5-20. Typing Unit, Spacing Mechanism 
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CHANGE 1 


LINE-FEED BARS ENGAGED 


LINE FEED 


SPUR GEAR 


LINE FEED 


ECCENTRIC SPUR GEAR 


INNER BEARING RACE 


MOUNTING 


270B 


Figure 
5-21 


LINE FEED CLUTCH PHASING 


REQUIREMENT 


LINE FEED CLUTCH DISENGAGED. 
BOTH LINE-FEED BARS SHOULD 


ENGAGE TEETH OF LINE FEED 
SPUR GEAR, 


TO ADJUST 


LOOSEN ASSEMBLY BEARING POST, 
MESH LINE FEED ECCENTRIC SPUR 
GEAR WITH CLUTCH GEAR. 


ECCENTRIC BEARING 


ASSEMBLY BEARING POST 
LEFT SIDE FRAME 


ROCKER SHAFT LEFT BRACKET 
REQUIREMENT 
ROCKER SHAFT LEFT BRACKET FIRMLY 
SEATED AGAINST INNER BEARING RACE. 
TO ADJUST 
HOLD ROCKER SHAFT IN EXTREME LEFT 
POSITION AND POSITION THE BRACKET 


Y AGAINST THE INNER BEARING RACE WITH 
yy MOUNTING SCREWS LOOSENED 
aZd 
SCREWS ( ~ 
A 


: BALL BEARING 
H SSS 
| Y 


G 
Yj LEFT SIDE FRAME 


ROCKER SHAFT LEFT BRACKET 


ORIGINAL 


Figure 5-21, Typing Unit, Line Feed and Rocker Shaft Mechanisms 


5-29 


Figure 270B 
5-22 


ROCKER SHAFT BRACKET ECCENTRIC STUD 
—(T) REQUIREMENT --- WITH TYPE BOX CLUTCH DISENGAGED AND PLAY IN LOCKING ARM TAKEN UP 
TOWARD FRONT , GAP BETWEEN LOWER SIDE OF LOCK LEVER ROLLER AND TOP EDGE OF SHOULDER 
ON HORIZONTAL POSITIONING LOCK LEVER SHOULD BE: 
MAX, 0.090 INCH 


MIN, 0.055 INCH ------------------------------—-------------------—-- 
(2) REQUIREMENT --- MAKE SURE THAT ROCKER SHAFT DRIVE LINK IS FREE IN ITS BEARINGS (NOT 
UNDER LOAD) WHEN CLUTCH IS IN (a) ITS STOP POSITION; (b) WHEN IT IS ROTATED 180 DEGREES 


FROM STOP POSITION. ; 

TO ADJUST --- (1) POSITION ECCENTRIC STUD IN LOWER END OF ROCKER-SHAFT LEFT BRACKET. 
KEEP HIGH PART OF ECCENTRIC (MARKED WITH DOT) BELOW CENTER LINE OF DRIVE LINK. (2) 
MAKE SURE THAT STUD IS FREE IN TYPE BOX CLUTCH BEARING AT POSITIONS (a) AND (b) ABOVE 

(NO PUSHING OR PULLING FORCE ON DRIVE LINK), CHECK MANUALLY BY MOVING LINK 


TOWARD LEFT SIDE FRAME AND THEN IN REVERSE DIRECTION, 


NOTE --- ANY CHANGE IN THIS ADJUSTMENT WILL REQUIRE THAT THE FOLLOWING RELATED 
ADJUSTMENTS BE RECHECKED: HORIZONTAL POSITIONING DRIVE LINKAGE (FIGURE 5-30, 
RIGHT VERTICAL POSITIONING LEVER ECCENTRIC STUD (FIGURE 5-23), LEVER ECCENTRIC 
STUD (FIGURE 5-24) VERTICAL POSITIONING LOCK LEVER (FIGURE 5-32), RIBBON FEED 

LEVER BRACKET (FIGURE 5-46), SPACING TRIP LEVER BAIL CAM PLATE (FIGURE 5-26). 
REVERSING SLIDE BRACKETS (FIGURE 5-29) AND RIBBON REVERSE SPUR GEAR (FIGURE 
5-45). PRINTING TRACK (FIGURE 5-42) AND PRINTING ARM (FIGURE 5-43) . 


FRONT VIEW 


(LEFT. SIDE VIEW) 


ee 

HORIZONTAL Yy 
POSITIONING “a 
LOCK LEVER @ 

CO a [S39 

SS 
O) ISS 
ee, 


LOCK LEVER ROLLER 
eV 


oO 


DRIVE LINK 


LOCKING ARM ECCENTRIC STUD 


(@ 
LEFT MAIN ROCKER 
OF SHAFT BRACKET 
BREAKER SLIDE BAIL a0 MAIN 
HORIZONTAL POSITIONING LOCK LEVER SPRING 
REQUIREMENT 


LOCK LEVER IN UPPER POSITION 
MIN, 28 OZS, --- MAX. 43 OZS. 
TO START LEVER MOVING UPWARD. 


MAIN BAIL 


BREAKER SLIDE BAIL SPRING TENSION 


i REQUIREMENT 

; BREAK LEVER BAILS IN LOWER POSITION 
MIN, 1/2 OZ, --- MAX, 1-3/4 OZS. 
TO START BAIL MOVING. 


(FRONT VIEW) 


BREAKER SLIDE BAIL TORSION SPRING 


Figure 5-22. Typing Unit, Shift and Positioning Mechanisms 
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SUPPRESSION BAR 


COMMON CODE BAR 


#1 CODE BAR 
#2 CODE BAR 


VERTICAL POSITIONING 
LEVER TOE 


LINK 
EXTENSION 


ROCKER SHAFT 


———— 


ROCKER SHAFT BRACKET 


ECCENTRIC STUD 


es RIGHT VERTICAL POSITIONING LEVER 


Figure 
5-23 


RIGHT VERTICAL POSITIONING LEVER 
ECCENTRIC STUD 


REQUIREMENT 


TYPE BOX CLUTCH DISENGAGED, COM- 
MON CODE BAR IN SPACING POSITION. 
PLAY TAKEN UP BY PRESSING DOWNWARD 
ON COMMON CODE BAR AT GUIDE 
BLOCK, 


MIN, 0.030 INCH 
MAX. 0.050 INCH 


CLEARANCE BETWEEN THE TOE OF VERTICAL 
POSITIONING LEVER AND THE BOTTOM OF 
THE COMMON CODE BAR WHEN PLAY IS 
TAKEN UP TO MAKE CLEARANCE A MINIMUM, 


TO ADJUST 


POSITION THE ECCENTRIC STUD IN THE 
RIGHT ROCKER SHAFT BRACKET. POSITION 
HIGH PART OF ECCENTRIC (MARKED WITH 
DOT) TOWARD THE REAR. 


VERTICAL POSITIONING LEVER SPRING TENSION 


REQUIREMENT 


VERTICAL POSITIONING LEVER TOES (RIGHT 
AND LEFT) IN CONTACT WITH THE SUPPRES- 
SION CODE BAR, LEVERS NOT BUCKLED. 


MIN, 4 OZS. 
MAX. 12 OZS. 


TO MOVE THE LINK EXTENSION AWAY FROM 
THE VERTICAL POSITIONING LEVER. CHECK 
BOTH RIGHT AND LEFT SPRINGS. 


Figure 5-23. Typing Unit, Vertical Positioning Mechanism (Right Side) 


CHANGE 1 


5-31 


Figure 270B 


VERTICAL POSITIONING LOCK LEVER SPRING TENSION 


REQUIREMENT 
TYPE BOX CLUTCH DISENGAGED 


MIN. 5 OZS. 
MAX, 8 OZS. 


TO START LOCK LEVER MOVING. CHECK RIGHT AND 
LEFT SPRINGS. 


LEFT VERTICAL POSITIONING LOCK LEVER 
LEFT VERTICAL POSITIONING LEVER 


VERTICAL 
POSITIONING 
LOCK LEVER SPRING 


COMMON CODE BAR 


VERTICAL POSITIONING 
LEVER TOE 


UT) 


ry 


e 


LEVER ECCENTRIC STUD 

REQUIREMENT 
RIGHT AND LEFT VERTICAL 
POSITIONING LEVERS SHOULD 
BUCKLE EQUALLY WITHIN 
0.006 INCH 

TO CHECK 
COMMON CODE BAR IN SPACING 
POSITION, TRIP TYPE BOX 
CLUTCH. ROTATE MAIN SHAFT 
UNTIL RIGHT VERTICAL PO— 
SITIONING LEVER TOE 
TOUCHES COMMON CODE BAR, 
BUCKLING ITS LOWER LINK 
0.008 INCH (MAXIMUM), LEFT 
VERTICAL POSITIONING LEVER 
TOE SHOULD TOUCH COMMON 
CODE BAR, BUCKLING ITS 
LOWER LINK EQUALLY WITH- 
IN 0.006 INCH. 

TO ADJUST 
POSITION ECCENTRIC STUD 
ON ROCKER SHAFT LEFT 
BRACKET INNER ARM. PO- 
SITION HIGH PART OF CAM 


(MARKED WITH DOT) TOWARD 
REAR. 


ECCENTRIC STUD 


ROCKER SHAFT LEFT BRACKET 


Figure 5-24. Typing Unit, Vertical Positioning Mechanism (Left Side) 


CHANGE 3 


NOTE: CHECK RELATED ADJUSTMENTS 
FIGURES 5-37, 5-38, AND 5-40 
IF THE FOLLOWING ADJUST- 
MENTS ARE MADE. 


OSCILLATING RAIL SLIDE 


CLAMP SCREW 


PULLEY WIRE ROPE 


. SEE EEMEMELERERELEETE 


’ 


S) 


emery, 


RATCHET 
FEED PAWL 


SPACING FEED PAWL 
SPRING BRACKET 


Figure 5-25, 


CHANGE 1 


270B Figure 
5-25 


OSCILLATING RAIL SLIDE 


REQUIREMENT 


CARRIAGE RETURN RING FREE'TO ROTATE ON SPACING 
DRUM (FIVE MOUNTING SCREWS LOOSENED). 

SPACING CLUTCH DISENGAGED. FEED PAWL WHICH 

IS FARTHEST ADVANCED ENGAGING TOOTH IM- 
MEDIATELY ABOVE CUT-AWAY SECTION OF RATCHET, 
CLEARANCE BETWEEN SLIDE AND PULLEY. 


MIN. 0.025 INCH 
MAX, 0.050 INCH 
TO ADJUST 


POSITION SLIDE ON WIRE ROPE WITH CLAMP SCREWS 
LOOSENED. 


MOUNTING SCREWS 


CARRIAGE RETURN RING 


SPACING DRUM 


EEED PAWL SPRING TENSION 

REQUIREMENT 

EACH SPACING PAWL IN LEAST 

ADVANCED POSITION, RESTING 

AGAINST RATCHET WHEEL. 

EACH SPRING UNHOOKED FROM 

BRACKET 

MIN. 21/2 QZS. 

MAX. 4 QZS. 

TOPULL SPRINGS TOINSTALLED 

LENGTH. 


Typing Unit, Spacing Mechanism 


Figure 270B 
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— SPACING TRIP LEVER BAIL CAM PLATE 


REQUIREMENT 


SPACING TRIP LEVER ARM IN UPWARD POSITION. TYPE BOX CLUTCH ROTATED 
THROUGH APPROXIMATELY ONE-HALF OF ITS CYCLE. ALL FUNCTION PAWLS 
DISENGAGED FROM FUNCTION BAR. CLEARANCE BETWEEN TOP SURFACE OF 

TRIP LEVER ARM EXTENSION AND SPACING TRIP LEVER SHOULDER, 


MIN. 0.010 INCH 
MAX, 0.040: INCH 
TO ADJUST 


POSITION CAM PLATE ON ROCKER SHAFT WITH MOUNTING SCREWS LOOSENED. 
POSITION FORWARD EDGE OF CAM PLATE PARALLEL TO SHAFT. 


SPACING TRIP LEVER BAIL Yt 


SPACING TRIP 
LEVER ARM 


SPACING TRIP LEVER SPRING YX) 


ACING TRIP LEVER BAIL SPRING 
y/ 2 
CE 


SP. 
O?’ReEzZ 


a6 


e= AD 
WD 


\ 


nnn 


\ 


ROCKER SHAFT 
SPACING GEAR 


NS op aS 
a ae 


(LEFT SIDE VIEW) 


SPACING TRIP LEVER BAIL SPRING 


SPACING TRIP LEVER SPRING TENSION SPACING TRIP LEVER BAIL SPRING TENSION 
REQUIREMENT REQUIREMENT 
TYPE BOX CLUTCH DISENGAGED. SPACING TRIP LEVER BAIL AGAINST STOP, 
mane: ye SPACING TRIP LEVER BAIL SPRING UNHOOKED. 
MAX. 5OZS. MIN. 8 OZS. 
TO START LEVER MOVING. ee 1eOz 


TO PULL SPRING TO INSTALLED LENGTH, 
Figure 5-26. Typing Unit, Spacing Trip Lever 
5-34 ORIGINAL 


270B Figure 
9-27 


FIGS - LTRS SHIFT CODE BAR OPERATING MECHANISM 

(1) REQUIREMENT 
WITH FUNCTION CLUTCH ROTATED UNTIL CLUTCH DISK STOP LUG IS TOWARD BOTTOM OF 
UNIT, HOOK FIGURES FUNCTION PAWL OVER THE END OF THE FUNCTION BAR. CLEARANCE 
BETWEEN UPPER GUIDE PLATE EXTENSION AND SHIFT SLIDE. 
MAX. 0.020 WHEN PLAY IS TAKEN UP FOR MAXIMUM. 

(2) REQUIREMENT 
WITH 32 OZ. PULL APPLIED TO FUNCTION PAWL THERE SHOULD BE 
MIN. 0.002 INCH 
BETWEEN SHOULDER OF FIGURES FUNCTION PAWL AND FACE OF FUNCTION BAR. 

(3) REQUIREMENT 
REPEAT REQUIREMENT (1) & (2) FOR THE LETTERS FUNCTION PAWL, CHECK MAX, CLEARANCE 
BETWEEN LOWER GUIDE PLATE EXTENSION AND SHIFT SLIDE. CHECK MIN. CLEARANCE BE- 
TWEEN SHOULDER OF LETTER FUNCTION PAWL AND FACE OF FUNCTION BAR. 

TO ADJUST 

POSITION UPPER AND/OR LOWER GUIDE PLATE BY THE ADJUSTING SLOT WITH THE CLAMP 
NUTS LOOSENED. 


ADJUSTING SLOT 


FOE ETE Ga 
Fj § oO. e ©. FIGURES FUNCTION PAWL 


m™\ 


FIGURES SHIFT SLIDE 


UPPER GUIDE PLATE EXTENSION 
ADJUSTING SLOT 


ae 32 0Z. PULL 


CLAMP NUTS 


FUNCTION PAWL 
0.002 INCH 


FUNCTION BAR 


FUNCTION LEVER 


LETTERS SHIFT SLIDE 
| pnts 
sO © 


LETTERS FUNCTION PAWL 


ADJUSTING SLOT 


NOTE: FOR EARLIER DESIGN SEE FIGURE 4-28 


Figure 5-27. Typing Unit, Letters-Figures Shift Code Bar Operating Mechanism 
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Figure 270B 
5-28 


RESET BAIL BLADE 


TOP VIEW 
RESET BAIL BLADE ASSEMBLY 


RESET BAIL BLADE MOUNTING SCREWS ROLLER 


(B) FUNCTION RESET BAIL SPRING --- WITH TYPING UNIT INVERTED, HOLD #1 CODE BAR IN ITS 
MARKING POSITION SO THAT NO FUNCTION BAR IS SELECTED. ROTATE MAIN SHAFT UNTIL 
FUNCTION RESET BAIL SPRINGS ARE IN THEIR MINIMUM LENGTH POSITION. HOOK A 32 
OZ. SCALE (BETWEEN CLUTCH TRIP SHAFT AND SPACE SUPPRESSOR BAIL) ON FRONT EDGE OF 
RESET BAIL (AT MIDDLE OF BAIL) AND PULL REARWARD. 

MIN. 10 OZS, -----------------—----------- ~ MAX. 22 OZS. (TO START BAIL MOVING). 

/ 


RESET BAIL SPRING 


FUNCTION 
PAWL 


FUNCTION BAR 
FUNCTION LEVER 


a FUNCTION PAWL 


LEFT SIOE VIEW 


FUNCTION BAR 
FUNCTION LEVER 


ee LEFT SI0E PARTIAL VIEW 
APPLY TENSION OF NOT MORE 
APPLY TENSION OF 
RESET BAIL Mae 2 LBS, TO LATCH NOT MORE THAN 32 OZS 
ESPECTIVE FUNCTION LEVER ue UK aL 
RESET BAIL BLADE MOUNTING SCREWS REARWARD. 


(A) FUNCTION RESET BAIL BLADE 


(1) REQUIREMENT --- WITH ALL CLUTCHES DISENGAGED, TRIP CODE BAR CLUTCH AND TURN MAIN 
SHAFT UNTIL CODE-BAR CLUTCH SHOE-RELEASE LEVER JUST TOUCHES ITS STOP LEVER. UN- 
LATCH ALL FUNCTION PAWLS FROM THEIR FUNCTION BARS. HOLD RESPECTIVE FUNCTION BAR 
IN ITS EXTREME REARWARD POSITION WITH SPRING HOOK 3 CLEARANCE BETWEEN FUNCTION 
BAR AND RESET BAIL BLADE SHOULD BE 
MIN. 0.018 INCH ----------------------------------------------------- MAX. 0.035 INCH 

TO CHECK --- MEASURE CLEARANCE AT BARS IN STUNT BOX SLOTS, NO'S 1, 4, 11, 18, 23, 33, 
38 AND 41. IF A DESIGNATED SLOT IS VACANT, USE NEAREST BAR OR SELECT BAR WITH 
HIGHEST NUMBERED SLOT WHEN A BAR IS LOCATED ON BOTH SIDES OF VACANT SLOT. 
(VIEW SLOTS FROM REAR, NUMBERING FROM LEFT TO RIGHT). 

TO ADJUST --- POSITION BLADE ON RESET BAIL WITH ITS MOUNTING SCREWS FRICTION TIGHT. 


(2) REQUIREMENT --- EACH FUNCTION PAWL SHOULD OVER TRAVEL ITS FUNCTION BAR BY AT 

LEAST 0.002 INCH WITH INDICATED TENSIONS APPLIED. CHECK PAWLS ONE AT-A-TIME 
AT SLOT NO'S. USED ABOVE. 

TO CHECK --- IF CARRIAGE RETURN LEVER ADJUSTMENT HAS NOT BEEN MADE, LOOSEN ITS 
CLAMP SCREW. LATCH FUNCTION PAWLS BY LOWERING STRIPPER BLADE; TRIP CODE BAR 
CLUTCH AND POSITION ITS RELEASE LEVER AS IN (1) ABOVE. STRIP OFF ANY FUNCTIONS WHICH 
MAY HAVE BEEN SELECTED. 

TO ADJUST --- REFINE REQUIREMENT (1) ABOVE, HOLDING THE READJUSTMENT WITHIN LIMITS 
MIN, 0.018 INCH ------------------------------------------------------- MAX. 0.035 INCH 


Figure 5-28. Typing Unit, Function Bar Reset Mechanism 
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270B 


Figure 
5-29 


REVERSING SLIDE SS | STUD 


REVERSING SLIDE —— 
DETENT SPRING 
REQUIREMENT 


WITH SLIDE IN LEFT- 
HAND POSITION, SCALE 
HOOKED IN UPPER RIGHT- 
HAND DETENT NOTCH. 


MIN. 20ZS, 
MAX. 4-1/2 OZS. 


REVERSING SLIDE ADJUSTING STUD TO START THE DETENT 
REQUIREMENT \ MOVING. 


DETENT LEVER 


TYPE BOX CLUTCH DISENGAGED. 

WITH NO. 3 CODE BAR IN SPACING POSITION (RIGHT), THE REVERSING SLIDE DETENT 
ROLLERS SHOULD BE FULLY SEATED IN THE RIGHT~HAND NOTCHES OF THE DETENT LEVER 
WITH NO. 3 CODE BAR IN MARKING POSITION (LEFT), THE REVERSING SLIDE DETENT 
ROLLERS SHOULD BE FULLY SEATED IN THE LEFT-HAND NOTCHES OF THE DETENT LEVER. 


TO ADJUST 
POSITION THE REVERSING SLIDE STUD IN ITS ELONGATED HOLE WITH ITS MOUNTING 
NUT LOOSENED. REVERSING SLIDE 
‘e) © o~ 
Q = Op 
7 || sameemeereess WS 
EVERSING SLIDE AU 
* ~ 
> STOP EXTENSION 
BRACKET a = ia CLAMP 


REQUIREMENT 
TYPE BOX CLUTCH, CODE BAR CLUTCH, AND FUNCTION 
CLUTCH DISENGAGED. REVERSING SLIDE MOVED TO 
RIGHT AND LEFT THROUGH ITS FULL TRAVEL-RIGHT 
MOTION SHOULD BUCKLE LEFT HORIZONTAL POSITION— 
ING DRIVE LINKAGE AND LEFT MOTION SHOULD BUCKLE 
RIGHT HORIZONTAL POSITIONING DRIVE LINKAGE. 


O 


Ce) On 
= 
REVERSING SLIDE BRACKETS 


aN THE AMOUNT OF BUCKLING IN EACH CASE SHOULD BE 
QS MIN. 0.030 INCH 


MAX 0.045 INCH 


MEASURED AT POINT OF MAXIMUM CLEARANCE 
TO ADJUST RIGHT HORIZONTAL 


P 
POSITION EACH REVERSING SLIDE BRACKET WITH ey i pees 
THEIR CLAMP SCREWS LOOSENED. 


Figure 5-29, Typing Unit, Horizontal Motion Reversing Mechanism 
ORIGINAL 5.37 


Figure 270B 
5-30 


HORIZONTAL POSITIONING DRIVE LINKAGE 


REQUIREMENT 


TYPE BOX CLUTCH DISENGAGED. 

CODE BARS 4 AND 5 TO SPACING (RIGHT). 
CLEARANCE BETWEEN EACH SIDE OF CENTER HORIZONTAL STOP SLIDE AND DECELERATING SLIDES, 
ON SIDE WHERE KNEE LINK IS STRAIGHT SHOULD BE EQUAL (WITHIN 0.008 INCH) 


MIN, 0.015 INCH 
MAX. 0.040 INCH 
TO ADJUST 


LOOSEN BEARING STUD MOUNTING SCREWS AND CONNECTING STRIP MOUNTING SCREWS FRICTION TIGHT. 
POSITION ONE OR BOTH BEARING STUDS ON THE CONNECTING STRIP TO PROVIDE 0.025 INCH TO 0.035 INCH 
BETWEEN THE CENTER HORIZONTAL SLIDE AND THE DECELERATING SLIDE ON THE SIDE WHERE THE LINKAGE IS 
NOT BUCKLED, TIGHTEN THE TWO INNER MOUNTING SCREWS, CHANGE POSITION OF REVERSING SLIDE AND 
CHECK OPPOSITE CLEARANCE. EQUALIZE BY SHIFTING BOTH STUDS AND CONNECTING STRIP AS A UNIT, 

HOLD THE DRIVE LINKAGE HUB AGAINST THE LOWER VERTICAL LINK OF THE DRIVE LINKAGE, TIGHTEN THE TWO 
OUTER BEARING STUD MOUNTING SCREWS. CHECK THE LINKAGE FOR FREENESS THROUGHOUT A COMPLETE 
CYCLE. THE TYPE BOX CLUTCH DISK SHOULD HAVE SOME MOVEMENT IN THE NORMAL DIRECTION OF ROTATION 
IN THE STOP POSITION. 


REVERSING SLIDE 


DRIVE LINKAGE HUB a | 


LO NS 


HORIZONTAL STOP SLIDES 


DECELERATING SLIDE 


CONNECTING STRIP 
MOUNTING SCREWS 


BEARING STUD MOUNTING SCREWS 
HORIZONTAL POSITIONING DRIVE LINKAGE 
SPRING TENSION 


REQUIREMENT 


WITH LINKAGE IN UNBUCKLED POSITION, SCALE 
APPLIED NEAR END OF UPPER EXTENSION. 

MIN. 6 OZS. 

MAX. 12 OZS. 

HORIZONTAL POSITIONING DRIVE TO START LINK BUCKLING. 

LINKAGE VERTICAL LINK 


Figure 5-30. Typing Unit, Horizontal Drive Linkage 
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HORIZONTAL STOP SLIDE SPRING 


HORIZONTAL STOP SLIDES 


(FRONT TOP VIEW) 


HORIZONTAL STOP SLIDE SPRING TENSION 
REQUIREMENT 


CODE BARS IN MARKING POSITION (LEFT). 
TYPE BOX CLUTCH ROTATED 1/4 TURN FROMITS STOP POSITION. 


HORIZONTAL MOTION DECELERATING SLIDES HELD AWAY 

FROM HORIZONTAL STOP SLIDES. 

MIN. = 1/2 OZ. MAX. 1 1/2 OZS. FOR UPPER AND LOWER SLIDES 

MIN. 1 3/40ZS. MAX. 302ZS. FOR MIDDLE SLIDE 

TO START SLIDE MOVING. 

NOTE: WHEN CHECKING UPPER AND LOWER SLIDES, HOLD MIDDLE 
SLIDE 1/32 INCH FORWARD. 


DECELERATING SLIDE SPRING TENSION 


REQUIREMENT 


PRINTING BAIL IN DOWNWARD POSITION. PRINTING 
CARRIAGE AND DECELERATING SLIDE ASSEMBLY IN 
RIGHT HAND POSITION. 


MIN. 1/2 OZ. 
MAX, 1-1/2 OZS. 


TO START THE SLIDE MOVING. 

WITH THE PRINTING CARRIAGE AND DECELERATING 
SLIDE IN THEIR LEFT HAND POSITION 

CHECK THE LEFT HAND DECELERATING SLIDE 


~~ 1) 


ere mio) 


~ 
Ory 


DECELERATING SLIDE 
DECELERATING SLIDE SPRING 


Figure 5-31. Typing Unit, Horizontal Stop and 
Decelerating Slide Spring Tension 
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VERTICAL POSITIONING LOCK LEVER 
—— ee 


(1) REQUIREMENT 


LETTERS COMBINATION SET UP ON %» 
CODE BARS. MAIN SIDE OPERATING ; 
LEVERS AT UPPER END OF TRAVEL. 

TIPPER NOTCH OR VERTICAL PGAIE LEFT VERTICAL POSITIONING LOCK LEVER 

TIONING LOCK LEVER FULLY EN- 

GAGED (MANUALLY IF NECESSARY) 

WITH VERTICAL SLIDE PROJECTION. LEFT VERTICAL SLIDE PROJECTION 

UPPER SURFACE OF FOLLOWER ARM 

REAR EXTENSION SHOULD BE 


MIN, IN CONTACT WITH 

MAX, 0.004 INCH AWAY FROM (2) REQUIREMENT 

INNER EXTENSION OF MAIN SLIDE WITH PLAY TAKEN UP BY 
LEVER. PULLING UPWARD WITH 


8 OZS. TENSION ON TYPE 
BOX CARRIAGE TRACK, 
VERTICAL SURFACES 


MIN. IN CONTACT WITH OR 
MAX. 0.012 INCH AWAY 
FROM EACH OTHER 


TO ADJUST 


POSITION RIGHT AND LEFT 
VERTICAL POSITIONING 
LOCK LEVERS WITH CLAMP 
SCREWS LOOSENED. 


CLAMP SCREWS 


INNER EXTENSION 


LEFT MAIN SIDE LEVER 


LEFT FOLLOWER ARM REAR EXTENSION 


Figure 5-32. Typing Unit, Vertical Positioning Lock Lever 


ORIGINAL 


== TT ee 


Pew Swemeaar 


CLAMP SCREW MIN. 
0.030 INCH 


LOWER WIRE ROPE PULLEY BAIL SPRING 
REQUIREMENT 


SPRING UNHOOKED FROM PULLEY BAIL. 


BAIL EXTENSION RESTING ON OPENING 
IN FRONT PLATE. 

MIN. 18 OZS. MAX. 22 OZS. 
TO PULL SPRING POSITION LINK. 


270B Figure 
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PULLEY BEARING STUD 
MOUNTING SCREWS 


LEFT HORIZONTAL POSITIONING 


DRIVE LINK 


CARRIAGE RETURN LATCH 
BAIL POST 


DRAW WIRE ROPE 


(1) REQUIREMENT 


AT LEAST 0.006 INCH CLEARANCE BETWEEN ROPE AND 
CARRIAGE RETURN LATCH BAIL POST. . 


(2) REQUIREMENT 


HORIZONTAL POSITIONING MECHANISM IN ITS LOWEST 
POSITION, AT LEAST 0.030 INCH CLEARANCE BETWEEN 
ROPE AND LEFT HORIZONTAL POSITIONING DRIVE 

LINK. 


TO ADJUST 


ADVANCE PRINTING CARRIAGE TO ITS EXTREME RIGHT HAND ~ 
POSITION, ROTATE TYPE BOX CLUTCH 1/2 REVOLUTION. 
LOOSEN THE ROPE CLAMP SCREW ONE TURN ONLY. POSI- 
TION THE PULLEY BEARING STUDS, WITH THEIR MOUNTING 
SCREWS LOOSENED, TO MEET REQUIREMENT. MAKE CERTAIN 
THAT THE ROPE MOVES AROUND ITS CLAMP SCREW, TIGHTEN 
BOTH FRONT AND REAR CABLES WITH SLIGHTLY GREATER TEN- 
SION ON REAR CABLE, TIGHTEN THE CLAMP SCREW. 


Figure 5-33. Typing Unit, Draw Wire Rope 


ORIGINAL 
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ESCAPEMENT LEVER 


PRINTING TRACK 


SPACING DRUM 


RATCHET 


FEED PAWL 


CARRIAGE RETURN SPRING 


REQUIREMENT NS 


SPACING DRUM IN RETURNED POSITION, PRINTING 

TRACK IN ITS LOWEST POSITION. FEED PAWLS, SPRING DRUM 

TRANSFER SLIDE AND CARRIAGE RETURN LATCH 

BAIL HELD AWAY FROM SPACING DRUM SO THAT 

THEY DO NOT AFFECT ITS ROTATION. say es a TRANSFER SLIDE 


MIN. = 3 LBS, MAX. 3-3/4 LBS. PACING FEED PAWL RELEASE LINK 
TO START SPRING DRUM MOVING. SPRING 
TO ADJUST 


REQUIREMENT 


MIN, 1/2 OZ, 
MAX, 2-1/2 OZS. 


TO START SPRING STRETCHING 


LOOSEN SPRING DRUM NUT. TO INCREASE 
TENSION, ROTATE RATCHET COUNTERCLOCK- 
WISE ON SPRING DRUM. TO DECREASE TENSION, 
OPERATE. ESCAPEMENT LEVER WHICH ALLOWS 
RATCHET TO ROTATE CLOCKWISE ON DRUM. 


CARRIAGE RETURN LATCH BAIL 


REQUIREMENT 


CARRIAGE FULLY RETURNED, 
PLAY IN CARRIAGE RETURN BAIL TAKEN UP 
TO RIGHT BY HOLDING RIGHT SIDE OF BAIL 
AGAINST ITS RETAINER. CLEARANCE BETWEEN 
CARRIAGE RETURN LATCH BAIL AND CARRIAGE 
RETURN LEVER. 


MIN. = 0.004 INCH 
MAX. 0.040 INCH 


TO ADJUST 


POSITION LATCH BAIL PLATE WITH CLAMP SCREW 
LOOSENED. , 


CARRIAGE RETURN LATCH 
BAIL SPRING TENSION 


CARRIAGE 
RETURN LEVER 


REQUIREMENT 
SPACING DRUM FULLY RETURNED 


MIN. 3 OZS. 
MAX. 4-1/2 OZS. 


TO START LATCH BAIL MOVING. 


CARRIAGE RETURN 
H 
LATCH BAIL LATCH BAIL PLATE 


Figure 5-34, Typing Unit, Carriage Return Mechanism, Front View 
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5-35 


FUNCTION PAWL 


CARRIAGE RETURN 


FUNCTION BAR FEED PAWL 


ALRALALA SE 


FEED PAWL RELEASE LINK 


(LEFT SIDE VIEW) 


STRIPPER BLADE 


SPACING DRUM 


CARRIAGE RETURN LEVER 


REQUIREMENT 


CARRtAGE RETURN FUNCTION SET UP 
ON SELECTOR. MAIN SHAFT ROTATED 
UNTIL FUNCTION CLUTCH STOP LUG IS 
TOWARD BOTTOM OF UNIT. CARRIAGE 
RETURN FUNCTION PAWL HOOKED OVER 
ITS FUNCTION BAR, SPACING DRUM HELD 
SO THAT CARRIAGE RETURN LATCH BAIL 

IS LATCHED. CLEARANCE BETWEEN 
LATCH BAIL AND CARRIAGE RETURN 


LEVER. CARRIAGE RETURN 
MIN. 0.008 INCH LATCH BAIL 
MAX, 0.035 INCH 


TO ADJUST 
POSITION CARRIAGE RETURN LEVER ON 
CARRIAGE RETURN BAIL WITH CLAMP 
SCREW LOOSENED. 


CLAMP SCREW 
CARRIAGE RETURN BAIL 


(RIGHT SIDE VIEW) 


Figure 5-35. Typing Unit, Carriage Return Mechanism 
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Figure 270B 
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DASHPOT VENT SCREW 


DASHPOT 


TRANSFER SLIDE 


Wy 
Uy (FRONT VIEW) 
Ly 


TRANSFER SLIDE SPRING TENSION 
REQUIREMENT 

TRANSFER SLIDE IN EXTREME LEFT 

POSITION. 

SPRING UNHOOKED. 

MIN. 3-1/2 O2S. 

MAX. 4-1/2 02S. 

TO PULL SPRING TO INSTALLED LENGTH. 


KEYBOARD LOCK LEVERS SLIDE ARM 


(RIGHT SIDE VIEW) 


KEYBOARD LOCK LEVER 
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DASH POT VENT SCREW 


REQUIREMENT 


TYPE BOX CARRIAGE SHOULD RETURN 
FROM ANY LENGTH OF LINE WITHOUT 
BOUNCING. 


TO CHECK 


PRINTER OPERATED AT ANY SPEED. 
FROM AUTOMATIC TRANSMISSION 
WITH ONE CR AND ONE LF SIGNAL 
BETWEEN LINES. FIRST CHARACTER 
OF EACH LINE SHOULD BE PRINTED 
IN SAME LOCATION AS IF UNIT WAS 
MANUALLY OPERATED SLOWLY, 


TO ADJUST 


TURN DOWN VENT SCREW UNTIL SLIGHT 
PNEUMATIC BOUNCE IS PERCEPTIBLE. 
BACK OFF SCREW UNTIL EFFECT 
DISAPPEARS. THEN BACK SCREW OFF AN 
ADDITIONAL 1/4 TURN. TIGHTEN NUT. 


KEYBOARD LOCK LEVER SPRING TENSION 


REQUIREMENT( UNIT UPSIDE DOWN) 
SCALE APPLIED TO BELL CRANK. 
MIN, = 1/2 OZ. 
MAX. 1~+1/2 OZS. 
TO START KEYBOARD LOCK LEVER MOVING 


Figure 5-36. Typing Unit, Dashpot and Keyboard Lock Mechanisms 


ORIGINAL 
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270B Figure 


5-37 
€ NOTE: CHECK RELATED ADJUSTMENTS, | 
FIGURES 5-25, 5-38, AND 5-40, 
IF THE FOLLOWING ADJUST- AUTOMATIC CR/LF BELL CRANK SPRING | 
. MENTS ARE MADE. REQUIREMENT --- (FOR UNITS SO EQUIPPED). 
¢ WITH FUNCTION CLUTCH DISENGAGED. 
MIN. 2-1/2 OZS. --- MAX. 7 OZS. 
TO MOVE THE BELL CRANK. 
SPACING DRUM 
RATCHET WHEEL 
¢ a — AUTOMATIC 
" CR AND LF 
BELL CRANK 
MOUNTING 
SCREWS 
FEED PAWLS 
SPACING DRUM MECHANISM 
REQUIREMENT 
SPACING CLUTCH DISENGAGED. 
FRONT SPACING FEED PAWL ) 
Q FARTHEST ADVANCED. SPACING 
( DRUM FULLY RETURNED. PLAY 
IN SPACING SHAFT GEAR (FIG . 5-20) 
TAKEN UP CLOCKWISE. CLEARANCE 
BETWEEN PAWL AND SHOULDER OF 
RATCHET WHEEL TOOTH IMMEDIATELY CARRIAGE 
AHEAD RETURN 
MIN. SOME RING 


MAX. 0.008 INCH 


> 


REQUIREMENT 


REAR PAWL, WHEN FARTHEST 
ADVANCED, SHOULD REST AT 
4 BOTTOM OF INDENTATION 
( BETWEEN RATCHET WHEEL TEETH. 


TO ADJUST 
POSITION CARRIAGE RETURN RING WITH 
FOUR MOUNTING SCREWS LOOSENED. 
NOTE 
FOR LINES OTHER THAN 72 CHARACTERS IN LENGTH, 


. THE MARGIN MAY BE VARIED AS REQUIRED. RANGE 
¢ OF ADJUSTMENT IS 0 TO 85 CHARACTERS. 


Figure 5-37. Typing Unit, Spacing Drum Mechanism 
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Figure 270B 
5-38 


NOTE: CHECK RELATED ADJUSTMENTS, FIGURES 
5-25, 5-37, AND 5-40, IF THE FOLLOW- 
LEFT MARGIN ING ADJUSTMENTS ARE REMADE. 


REQUIREMENT 


TYPE BOX CLUTCH DISENGAGED. SPACING DRUM 
IN RETURNED POSITION. TYPE BOX SHIFTED TO 
LETTERS POSITION. 

CLEARANCE BETWEEN LEFT EDGE OF PLATEN AND 
LETTER PRINT INDICATOR. 


MIN, 15/16 INCH 
MAX, 1-1/16 INCH 
TYPE 
BOX 


PRINT INDICATOR 


SPACING CUT-OUT TRANSFER BAIL 


IGHT MARGIN 
REQUIREMENT 


TYPE BOX CLUTCH DISENGAGED. CARRtAGE IN 
POSITION TO PRINT 72ND CHARACTER. FRONT 
FEED PAWL FARTHEST ADVANCED. SPACING CUT- 
OUT TRANSFER BAIL HELD TOWARDS THE REAR OF 
THE UNIT BY PUSHING THROUGH THE HOLE IN THE 
FRONT PLATE. CLEARANCE BETWEEN EXTENSION 
ON SPACE SUPPRESSION RING AND TRANSFER 
BAIL. 

MIN. 0.006 INCH 

MAX. 0.025 INCH 


TO ADJUST 


POSITION SPACE SUPPRESSION RING WITH FOUR 
INDICATED MOUNTING SCREWS LOOSENED. 


NOTE 
MOUNTING SCREWS pate OF ADJUSTMENT IS FROM 0 TO 85 CHAR- 


SPACE SUPPRESSION RING 


Figure 5-38. Typing Unit, Space Suppression 
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PRINTING CARRIAGE LOWER ROLLER 
REQUIREMENT 
CARRIAGE WIRE ROPE CLAMP SCREWS 
LOOSENED. PLAY OF CARRIAGE ON 
TRACK=MIN. WITHOUT BIND, 
THROUGHOUT TRACKS FULL LENGTH. 
TO ADJUST (ECCENTRIC BUSHING) 
POSITION LOWER ROLLER WITH 
SCREW NUT LOOSENED. KEEP 
HIGH PART OF ECCENTRIC 
( CHAMFERED CORNER) TOWARD 
THE RIGHT. 
TO ADJUST ( SLIDING SCREW) 
POSITION LOWER ROLLER WITH 
MOUNTING SCREW LOOSENED. 


WIRE ROPE CLAMP SCREWS 
PRINTING CARRIAGE 


TYPE BOX CARRIAGE ROLLER ARM SPRING 
REQUIREMENT 

MIN. 28 OZS. 

MAX. 36 OZS. 

TO START UPPER ROLLER, NEAREST TYPE 

BOX LATCH, MOVING AWAY FROM CARRIAGE 
TRACK 


TYPE BOX LATCH 


TYPE BOX 


TYPE BOX 
CARRIAGE 


TYPE BOX CARRIAGE ROLLER ARM SPRING 


Figure 5-39, Typing Unit, Printing Carriage and Decelerating Slide Mechanism 
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Figure 270B 
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TYPE BOX 


NOTE: CHECK RELATED ADJUSTMENTS, FIGURES 
5-25, 5-37, AND 5-38, IF THE FOLLOW- 
ING ADJUSTMENTS ARE REMADE. 


PRINTING HAMMER 

WIRE ROPE 
PRINTING CARRIAGE POSITION 
REQUIREMENT 
TYPE BOX IN LETTERS POSTION.M TYPE PALLET 
SELECTED. TYPE BOX IN PRINTING POSITION. 
M TYPE PALLET SHOULD BE APPROXIMATELY 
IN CENTER OF PRINTING HAMMER WHEN HAMMER 
IS JUST TOUCHING M TYPE PALLET. TAKE UP 
PLAY IN TYPE BOX CARRIAGE IN EACH DI- 
RECTION AND SET HAMMER IN CENTER OF 
PLAY 


CLAMP SCREWS 


(TOP VIEW) 


TO ADJUST 


POSITION PRINTING CARRIAGE ON WIRE 
ROPE WITH CLAMP SCREWS LOOSENED. 


PRINTING HAMMER PERIOD TYPE PALLET 


TYPE BOX 


PRINTING HAMMER DEARING STU: 
STOP BRACKET REQUIREMENT 
TYPE BOX AT MIDPOINT OF PLATEN AND IN 
POSITION TO PRINT PERIOD. PRINTING HAMMER 
IN CONTACT WITH TYPE PALLET AND PRESSED 
DOWNWARD AT BEARING POST. FACE OF 
(RIGHT SIDE VIEW) HAMMER SHOULD BE FULLY ON END OF 
TYPE PALLET. 
TO ADJUST 
ADD OR REMOVE SHIMS BETWEEN SHOULDER 
ON BEARING POST AND STOP BRACKET. 


Figure 5-40. Typing Unit, Printing Carriage 
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SHIFT LINKAGE 


REQUIREMENT 


CARRIAGE NEAR MIDPOINT OF PLATEN. TYPE BOX IN POSITION TO PRINT LETTER "O". MANUALLY BUCKLE RIGHT 
SHIFT LINKAGE. SHIFT TYPE BOX TO LEFT. FIGURE "9" TYPE PALLET SHOULD BE APPROXIMATELY IN CENTER OF 
PRINT HAMMER WHEN HAMMER IS JUST TOUCHING "9" TYPE PALLET. 


TO ADJUST 


POSITION LEFT SHIFT LINKAGE ON 
OSCILLATOR RAIL WITH TWO CLAMP 
SCREWS LOOSENED 


TO RECHECK 


SHIFT ALTERNATELY FROM "O" TO 
"9" | TAKE UP PLAY IN EACH 
DIRECTION. REFINE ADJUSTMENT 
IF NECESSARY. 


OSCILLATOR RAIL 


CLAMP SCREWS 


LEFT SHIFT LINKAGE 


(FRONT VIEW) 


RIGHT SHIFT LINKAGE 
SHIFT LINKAGE SPRING 


SHIFT LINKAGE SPRING TENSION 


REQUIREMENT 
LINK IN STRAIGHT POSITION 


MIN. 6OZS. 
MAX, 14 OZS. 


TO START EACH LINK MOVING. 


Figure 5-41, Typing Unit, Shift Mechanism 
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(A) PRINTING TRACK 

REQUIREMENT 
PRINTING TRACK IN ITS EXTREME DOWNWARD POSITION. BLANK SELECTION IN FIGURES. PRINTING HAMMER OPERATING 
BAIL LATCHING EXTENSION HELD WITH LEFT FACE IN LINE WITH THE LATCH SHOULDER. PRINTING ARM SLIDE 
POSITIONED ALTERNATELY OVER EACH TRACK MOUNTING SCREW. PRINTING BAIL RESET EACH TIME. CLEARANCE *» 
BETWEEN LATCHING EXTENSION AND OPERATING BAIL LATCH SHOULD BE j 
MIN. 0.075 INCH MAX. 0.040 INCH 

TO ADJUST 
POSITION THE PRINTING TRACK UP OR DOWN WITH ITS MOUNTING SCREWS LOOSENED. 


PRINTING HAMMER OPERATING BAIL 
q (B) PRINTING HAMMER PLUNGER SPRING 


OPERATING BAIL LATCH REQUIREMENT 


MIN. 3 OZS. *" 


MAX. 5-3/4 OZS. 
TO START PLUNGER MOVING. 


PRINTING HAMMER BAIL 


LATCHING 


EXTENSION PRINTING HAMMER 


YIELD SPRING 
5 OH (TOP VIEW) 
=—— a SPRING ADJUSTING BRACKET 
(D) PRINTING HAMMER YIELD SPRING TENSION ) 
(C) PRINTING HAMMER OPERATING BAIL SPRING REQUIREMENT a 
TENSION (NOT AS ILLUSTRATED) PRINTING HAMMER OPERATING BAIL 
——— AGAINST ITS STOP. 


REQUIREMENT 

OPERATING BAIL LATCHED. 
SPRING ADJUSTING BRACKET IN LEFT-— 
HAND NOTCH. HAMMER YIELD SPRING 
UNHOOKED. 

MIN. 10 OZS. 

MAX. 13 OZS. 

TO START BAIL MOVING. 


MIN, = 1OZ, 

MAX. 2-1/2 02S. 

TO START HAMMER BAIL MOVING 
(HORIZONTAL POSITION). 


(E) PRINTING HAMMER OPERATING BAIL LATCH 
SPRING TENSION (NOT AS ILLUSTRATED) 


REQUIREMENT : 
PRINTING TRACK IN ITS EXTREME UPWARD ) 


POSITION. 


MIN. 3 02S. 
MAX. 4-1/2 OZS. 
PRINTING ARM TO START LATCH MOVING. 


PRINTING TRACK 


PRINTING ARM SLIDE 


MOUNTING SCREWS 
(FRONT VIEW) 


Figure 5-42. Typing Unit, Printing Mechanism 
5-50 CHANGE 1 


CHANGE 3 


270B Figure 


PRINTING HAMMER STOP BRACKET - 

REQUIREMENT --- WITH TYPE BOX IN POSITION TO 
PRINT CHARACTER “ M” , PRINTING TRACK IN 
ITS MAXIMUM DOWNWARD POSITION, AND 
PRINTING HAMMER STOP BRACKET HELD 
TOWARD THE PLATEN WITH PRESSURE OF 
8 OZS; CLEARANCE BETWEEN PRINTING 
HAMMER AND“M°TYPE PALLET. (NOTE 1.) 
MIN. 0.005 INCH --- MAX. 0.020 INCH 
AT END OF PLATEN WITH LEAST CLEARANCE 

TO ADJUST --- POSITION STOP BRACKET 
BY MEANS OF ITS TWO MOUNTING SCREWS. 


TYPE PALLET SPRING TENSION 
REQUIREMENTS 
TYPE BOX REMOVED FROM THE 
UNIT. 8 OZS. SCALE APPLIED 
VERTICALLY TO THE END OF 
THE PALLET SHANK. 
MIN. 1/4 OZS. 
MAX. 3/4 OZS. 
TO START PALLET MOVING. 


TYPE BOX ASSEMBLY TYPE PALLET 


NOTE 1.--- CERTAIN MULTIPLE FORM UNITS 
SHOULD BE REFINED FOR A CLEARANCE OF 
MIN. 0.005 INCH --- MAX. 0.015 INCH. 
TO IMPROVE LEGIBILITY OF COPY PRINTING HAMMER BAIL 


PRINTING HAMMER 
PRINTING HAMMER OPERATING BAIL 


BAIL PIVOT STUD 


MOUNTING SCREW 


LATCHING 1 
EXTENSION -, f 
Sy fi 
t 
OPERATING 14 
aaa = HAMMER OPERATING Pat 
ag BAIL STOP PRESS ERE 


(TOP VIEW) 


PRINTING ARM 
(1) REQUIREMENT 
PRINTING TRACK IN MAXIMUM DOWNWARD 
POSITION. 
PRINTING HAMMER OPERATING BAIL 
AGAINST ITS STOP. 
SOME CLEARANCE BETWEEN SECONDARY 
PRINTING ARM AND FORWARD EXTENSION 
OF HAMMER OPERATING BAIL. 
MAX. 0.015 INCH 
PRINTING ARM WHEN PRINTING ARM SLIDE IS HELD 
CLAMP SCREWS DOWNWARD OVER EACH PRINTING TRACK 
MOUNTING SCREW FOR MAXIMUM CLEARANCE. 
(2) REQUIREMENT 
PRINTING TRACK IN UPPERMOST 
POSITION. LATCHING EXTENSION 
OF PRINTING HAMMER OPERATING 
(FRONT VIEW) BAIL SHOULD OVERTRAVEL LATCHING 
SURFACE OF OPERATING BAIL LATCH BY 
MIN. 0.006 INCH 
CHECK RIGHT AND LEFT POSITIONS 
TO ADJUST 
POSITION SECONDARY PRINTING ARM 
NOTE 2 WITH CLAMP SCREWS LOOSENED. 
THE PRINTING ARM ADJUSTMENT SHOULD ALWAYS BE 
MADE WITH THE PRINTING HAMMER OPERATING BAIL 
SPRING BRACKET IN THE NO, 1 POSITION. POSITIONS 
NO. 2 AND 3 ARE TO BE USED ONLY FOR MAKING 
MULTIPLE COPIES. 


SECONDARY 
PRINTING ARM 


Figure 5-43. Typing Unit, Printing Mechanism 


5-51 


Figure 270B 
5-44 


NOTE: THIS ADJUSTMENT SHOULD BE MADE 
WITH THE TYPE BOX IN ITS UPPER POSITION. 


NOTE: RECHECK PRINT HAMMER STOP 


BRACKET ADJUSTMENT, FIGURE TYPE BOX ALIGNMENT 
ep READJUST IF NECES- REQUIREMENT 


PRINTED IMPRESSION OF CHARACTERS 
AT TOP AND AT BOTTOM SHOULD BE 
EQUAL. (GAUGE VISUALLY) 


TO ADJUST 
LOOSEN NUT. OPERATE PRINTER -) 
UNDER POWER. REPEAT CHARACTERS 


E AND Z. TURN ADJUSTING SCREW 
IN OR OUT (IN STEPS OF 1/4 TURN) 
TO MEET REQUIREMENT. TIGHTEN NUT. 


ADJUSTING SCREW 


TYPE BOX 


TYPE BOX ADJUSTING PLATE 


TYPE BOX CARRIAGE 


(FRONT VIEW) 


ADJUSTING SCREW 
NUT 
TYPE BOX ADJUSTING PLATE 


TYPE BOX CARRIAGE J 


RETAINING CLIP 


(LEFT SIDE VIEW) 


Figure 5-44. Typing Unit, Type Box and Printing Mechanism 


CHANGE 1 


270B Figure 
5-45 


RIBBON REVERSING 
LEVER - RIGHT 


RIBBON REVERSING 
LEVER - LEFT 


X 
(A) RIBBON RIBBON REVERSE SPUR GEAR 


REQUIREMENTS 
WHEN RIGHT REVERSING LEVER IS IN MAXIMUM DOWNWARD 
POSITION, THE LEFT REVERSING LEVER SHOULD BE IN ITS 
MAXIMUM UPWARD POSITION. 


TO ADJUST 
LOOSEN THE SET SCREWS IN THE DETENT CAM. LOOSEN THE 


LEFT SPUR GEAR NUT. SECURELY TIGHTEN THE RIGHT SPUR GEAR 
NUT. MOVE THE RIGHT REVERSING LEVER TO ITS MAXIMUM 
DOWNWARD POSITHON AND HOLD LEFT REVERSING LEVER IN 
RIGHT SIDE ITS MAXIMUM UPWARD POSITION. THEN TIGHTEN THE LEFT 
FRAME SCREW SPUR GEAR NUT. 
NOTE: ROTATE TYPE BOX CLUTCH 1/2 TURN AND MOVE RIGHT 

REVERSING LEVER UNDER THE SEGMENT. THERE 

SHOULD BE SOME CLEARANCE BETWEEN SEGMENT 

AND THE LEVER. REFINE ADJ. IF NECESSARY 


(B) RIBBON REVERSE DETENT 
REQUIREMENT 
RIBBON REVERSE DETENT LINK BUCKLED IN ITS DOWNWARD 
POSITION, CLEARANCE BETWEEN DETENT LINK AND DETENT 
LEVER 
MIN. SOME --- MAX. 0.055 INCH 
DETENT EINK WHEN PLAY IN THE LEVER IS TAKEN UP LIGHTLY TOWARD THE 
RIGHT SIDE OF THE PRINTER. 
TO ADJUST 
HOLD LEFT RIBBON REVERSING LeVER IN ITS DOWNWARD 
POSITION, POSITION DETENT LINK, AND TIGHTEN THE 
UPPER SET SCREW IN THE HUB OF THE DETENT LINK. BUCKLE 
THE DETENT LINK UPWARD AND TIGHTEN LOWER SET SCREW. 


RIBBON REVERSE SHAFT 


SPUR 


GEAR NUT 


RIBBON REVERSE SHAFT 


(C) RIBBON REVERSE DETENT LEVER SPRING TENSION 
(IF UNIT IS EQUIPPED) 


REQUIREMENT 
DETENT LINK BUCKLED IN UPWARD POSITION 
MIN. 10 OZS. 
MAX. 18 OZS. 
TO START DETENT LEVER MOVING TOWARD REAR. | 


DETENT SPRING 


DETENT LEVER 


Figure 5-45. Typing Unit, Ribbon Reverse Mechanism 
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Figure 270B 


5-46 
————er ri (2) REQUIREMENT{ RIGHT~HAND MECHANISM) » 
LEFT-HA A ey 3 | 
CY ZRECUIRENENT TEED Te ReNb MECHANEM RIGHT REVERSING LEVER AND RIBBON 
LEFT REVERSING LEVER IN UPWARD POSITION. | MECHANISM IN UPWARD POSITION. 
RIBBON MECHANISM IN UPPER POSITION. ADJUST FEED LEVER BRACKET IN THE 
RATCHET WHEEL HELD AGAINST THE DETENT LEVER. SAME MANNER 
CLEARANCE BETWEEN THE FRONT FACE OF THE 
FEED LEVER AND THE SHOULDER OF A TOOTH NOTE 
ON THE RATCHET WHEEL ROTATE THE MAIN SHAFT. THE 
MIN 0.015 INCH RATCHET WHEEL. SHOULD STEP ONE 
MAX. 0.035 INCH TOOTH ONLY WITH EACH OPERATION 
TO ADJUST 


POSITION THE FEED LEVER BRACKET WITH ITS 
MOUNTING SCREWS LOOSENED. 


RIBBON REVERSING LEVER-LEFT 


FEED LEVER BRACKET 


oll 
LONG FEED 
LEVER SPRING 


Tain hon “ i ma 


MOUNTING SCREWS 


RIBBON FEED LEVER SPRING TENSION ; 
REQUIREMENT | 
RIBBON FEED LEVERS IN UPPERMOST POSITION. ll RIBBON RATCHET WHEEL FRICTION 


FOR LONG LEVER, PUSH DOWNWARD NEAR SPRING TENSION 
REQUIREMENT 


FOR SHORT LEVER: PUSH DOWNWARD AT POINT 

NEAR LONG LEVER SPRING, FEED LEVERS DISENGAGED. 

MIN. 3/4 OZ. MIN. 3028S. 

MAX. 202S. MAX. 7 1/2 02ZS. 

TO START FEED LEVERS MOVING. TO START THE RATCHET WHEEL MOVING. 


MEASURE ALL FOUR PAWLS. 


NOTE: IF MINIMUM REQUIREMENT OF SHORT LEVER IS 
NOT MET, PULL LOWER END OF TORSION 
SPRING TO REAR. 


Figure 5-46. Typing Unit, Ribbon Feed Mechanism 


5-54 CHANGE 1 


270B Figure 
5-47 


— RIBBON LEVER SPRING TENSION 
REQUIREMENT 
MIN. = 1~1/2 OZS. 
MAX. 3025. 
TO START THE LEVER MOVING. CHECK 
BOTH RIGHT AND LEFT SPRINGS 


RIBBON LEVER RIBBON LEVER SPRING 


SPOOL SHAFT 


RIBBON TENSION SPRING 
REQUIREMENT 
RIBBON RATCHET WHEEL POSITIONED SO 
THAT EACH DRIVING PIN IS TOWARD 
THE OUTSIDE OF THE SPOOL SHAFT. 
MIN. 3 0ZS. 
MAX. 5-1/2 0ZS. 
TO START SPOOL SHAFT MOVING. 


Figure 5-47. Typing Unit, Ribbon Lever Spring and Ribbon Tension Spring 
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Figure 270B 


5-48 
FUNCTION LEVER SPRING TENSION FUNCTION PAWL SPRING TENSION 


REQUIREMENT 
REAR END OF FUNCTION PAWL 


NOTE: IF A FUNCTION LEVER OPERATES 
A CONTACT OR A SLIDE, HOLD 


OFF THE CONTACT OR SLIDE WHEN RES TING ON FUNCTION BAR 4 
CHECKING THE SPRING TENSION 
REQUIREMENT MIN. 3 OZS. 
MAX. 5 OZS. 


FUNCTION LEVER IN UNOPERATED 
POSITION. 
SUPPRESSION BAIL HELD FORWARD. 
MINN 1-1/2 0ZS. 
MAX. 2-3/40ZS. 
TO START FUNCTION LEVER MOVING. 
CHECK EACH SPRING 

FUNCTION PAWL 


TO START PAWL MOVING. 
CHECK EACH SPRING. -) 


FUNCTION PAWL SPRING 


FUNCTION BAR SPRING 


FUNCTION BAR SPRING TENSION 
FUNCTION BAR 


REQUIREMENT 
FUNCTION CLUTCH DISENGAGED. 
GUNG TOMEEYER FUNCTION PAWL HELD AWAY. ) 
MIN, 2-1/20Z5. d 
FUNCTION LEVER SPRING ——————___ 


MAX. 3-1/2 OZS. 


SUPPRESSION BAIL TO START FUNCTION BAR MOVING. 


Figure 5-48, Typing Unit, Function Box Mechanism 
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270B Figure 


5-49 
(B) PLATEN DETENT BAIL SPRING TENSION —— (C) LINE FEED BAR RELEASE LEVER SPRING 
LT 
REQUIREMENT TENSION. 
DETENT SEATED BETWEEN TWO TEETH ON REQUIREMENT 
LINE FEED SPUR GEAR. MIN, 30ZS 
MIN. 16 OZS MAX. 8OZS. 
MAX. 32 OZS TO START LEVER MOVING. 
TO START DETENT BAIL MOVING. 
DETENT ECCENTRIC 
HAND WHEEL 


REQUIREMENT 


LINE FEED CLUTCH DISENGAGED. 
PLATEN ROTATED UNTIL DETENT 
STUD IS SEATED BETWEEN TWO 
TEETH ON LINE FEED SPUR 
GEAR. WHEN HAND WHEEL IS 
RELEASED, MANUALLY SET THE 
TEETH ON THE FEED BAR INTO 
ENGAGEMENT WITH THE TEETH 
ON THE LINE FEED SPUR GEAR, 
THE DETENT STUD SHOULD 
CONTACT ONE GEAR TOOTH 
AND BE NOT MORE THAN 0.010 
INCH FROM OTHER TOOTH 


TO ADJUST 


ROTATE THE DETENT ECCENTRIC 
WITH ITS MOUNTING SCREWS 
LOOSENED. KEEP HIGH PART OF 
ECCENTRIC UPWARD, 


LINE FEED SPUR GEAR a 


WWW 


(D) LINE FEED BAR BELL CRANK SPRING TENSION 


REQUIREMENT 
LEFT-HAND LINE FEED BAR IN REAR 


POSITION, 

LINE FEED BAR BELL CRANK 
MIN. 19 OZS, 
MAX, 24 OZS. 


TO START BAR MOVING. 
LINE FEED BAR 


Figure 5-49. Typing Unit, Line Feed Mechanism 
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Figure 270B 
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STRIPPER BLADE DRIVE CAM POSITION 


REQUIREMENT ”» 
STRIPPER BLADE DRIVE CAM SHOULD MOVE EACH STRIPPER BLADE CAM ARM AN EQUAL 
DISTANCE ABOVE AND BELOW CENTER LINE OF ITS PIVOT (GAUGE BY EYE) 

A. UPWARD DIRECTION 

B. DOWNWARD DIRECTION 


TO CHECK 


WITH FUNCTION CLUTCH DISENGAGED OBSERVE ENGAGEMENT OF STRIPPER BLADE 

DRIVE CAM (UPPER PEAK) WITH STRIPPER BLADE CAM ARM. THEN ROTATE CLUTCH TO 
TURN CAM TO ITS EXTREME DOWNWARD POSITION AND OBSERVE ENGAGEMENT OF 
LOWER CAM PEAK, 


TO ADJUST 


WITH STRIPPER BLADE DRIVE ARM MOUNTING SCREWS LOOSENED, 
EQUALIZE THE OVERTRAVEL OF EACH CAM PEAK, 


STRIPPER BLADE CAM ARM 


STRIPPER BLADE CAM 


STRIPPER BLADE 


STRIPPER BLADE ) 


ECCENTRIC CAM 


ADJUSTING SLOT 


STRIPPER BLADE DRIVE ARM 


Figure 5-50. Typing Unit, Function Pawl Stripper Blade 


e708 ORIGINAL 


SUPPRESSION BAIL 


270B Figures 
5-51, 5-52 


SPACING SUPPRESSION BAIL SPRING 
TENSION 


REQUIREMENT 


SPACING SUPPRESSION BAIL IN REAR 
POSITION. SCALE APPLIED NEAR 
CENTER OF HORIZONTAL PORTION 
OF BAIL. 


MIN, 1/2 OZ. 
MAX. 1-1/2 OZS, 


TO START BAIL MOVING. 


Figure 5-51. Typing Unit, Spacing Suppression Bail Spring Tension 


SINGLE - DOUBLE 
LINE FEED LEVER 


ye 


FUNCTION BAR 


STRIPPER BLADE 


RAAASAAAAAAN 


Va 
AAVALRRALE Eo 


Sy 


~\ LINE FEED CLUTCH 


SINGLE-DOUBLE LINE FEED STRIPPER BAIL 


SINGLE — DOUBLE LINE FEED 
STRIPPER BAIL ASSEMBLY SPRINGS 
———( 1) REQUIREMENT 

LINE FEED CLUTCH DISENGAGED AND 
SINGLE — DOUBLE LINE FEED LEVER IN 
SINGLE LINE FEED POSITION. 
MIN. 1/2 OZ. 
MAX. 20OZS. 
TO START STRIPPER BAIL ARM MOVING 
UPWARD. 

(2) REQUIREMENT 
LINE FEED CLUTCH DISENGAGED AND 
SINGLE — DOUBLE LINE FEED LEVER 
IN SINGLE LINE FEED POSITION. 


MIN, 1/2 OZ, ---- MAX, 20ZS. 
TO START ARM MOVING TO LEFT 
AS SHOWN 


STRIPPER BAIL ARM 
SINGLE-DOUBLE LINE FEED STRIPPER BAIL SPRING 
a 


(REAR VIEW) 


Figure 5-52. Typing Unit, Single-Double Line Feed Spring Tension 


CHANGE 1 


5-59 


Figure 270B 
5-53 


PAPER STRAIGHTENER LEVER SPRING TENSION 
REQUIREMENT 
MIN, 1-1/2 OZS. 


MAX, 40ZS, a) 
TO START THE LEVER MOVING ; 


PAPER STRAIGHTENER COLLAR — LEFT 


PAPER STRAIGHTENER COLLAR — RIGHT 


PAPER STRAIGHTENER SHAFT 


PAPER STRAIGHTENER sone’ 


REQUIREMENT 
LEFT COLLAR SPACE 
MIN. 9/32 INCH 
MAX. 21/64 INCH 
FROM THE LEFT SHOULDER ON THE 
PAPER STRAIGHTENER SHAFT. 
RIGHT COLLAR SPACED. 
MIN. = 1/16 INCH 


MAX. 5/64 INCH \—— PAPER STRAIGHTENER SHAFT 
FROM THE RIGHT SHOULDER. 


TO ADJUST 
POSITION COLLARS ON SHAFT WITH SET 
SCREWS LOOSENED 


PAPER STRAIGHTENER LEVER 


Figure 5-53. Typing Unit, Paper Mechanism 


ORIGINAL 


270B Figure 
5-54 


PAPER FINGER SHAFT 


PAPER FINGER — RIGHT 


PAPER FINGER PAPER FINGER SPRING 


PAPER FINGER ADJUSTMENT —————’ 
REQUIREMENT 
THE PRESSURE END OF THE PAPER 
FINGERS SHOULD OVERLAP THE PAPER 
FROM 3/8 INCH TO 1/2 INCH. 
TO ADJUST 
POSITION THE PAPER FINGERS BY 
SLIDING THEM ON THEIR SHAFT. 


PRESSURE ROLLER 


PRESSURE ROLLER LEVER 
COMPRESSION SPRING 


PAPER FINGER SPRING TENSION PRESSURE ROLLER LEVER SPRING 


REQUIREMENT REQUIREMENT 
PULL UPWARD ON RIGHT PAPER FINGER 


MIN. 280ZS 
TO START LEFT PAPER FINGER MOVING MAX. 36 OZS. 
FROM PLATEN. TO START EACH CENTER LEVER 
MIN. 3025 MOVING. ALTERNATELY 


MAX. 6 0O2ZS. 
PAPER PRESSURE BAIL SPRING TENSION 
REQUIREMENT 


SCALE HOOKED OVER PRESSURE BAIL AT 
EACH END OF PLATEN. 
MIN. 7 O2ZS. 
MAX. 20 02ZS. 
TO MOVE PRESSURE BAIL FROM PLATEN. 


Figure 5-54. Typing Unit, Paper Mechanism 
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Figure 270B 
5-55 


FUNCTION CONTACT SPRING 
REQUIREMENT 

CONTACT CLOSED 

MIN. 1 OZ. 

MAX, 2 OZS,. 

TO OPEN SWITCH CONTACT 


CONTACT CLIP 


{| 
WLLL 


— 


FUNCTION LEVER (UNOPERATED) 


FUNCTION PAWL 


FUNCTION BAR | 


NOTE: IF THE SWITCHES ARE REMOVED FROM THE 
FUNCTION BOX, THE FOLLOWING 


REQUIREMENTS APPLY: 


(1) CHECK TO SEE THAT THERE IS A GAP OF NOT LESS 
THAN .008 INCH BETWEEN THE FORMED-OVER END 
OF THE FRONT CONTACT CLIP AND THE BOTTOM 
OF THE CONTACT ARM WHEN THE REAR CONTACT 
IS CLOSED, 


(2) PROVIDE AT LEAST 0.006 INCH CLEARANCE BETWEEN 
THE CONTACT ARM AND THE VERTICAL PORTION OF THE CONTACT CLIP. 
THIS CLEARANCE APPLIES TO BOTH FRONT AND REAR, TO OBTAIN THE 
CLEARANCE, POSITION THE CONTACT PLATE BEFORE TIGHTENING THE 
CONTACT PLATE SCREWS. 


Figure 5-55. Typing Unit, Function Contacts 
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270B Figure 


5-56 
Sina FUNCTION BAR UNSHIFT—ON-—SPACE 
DISABLING SCREW = FUNCTION PAWL 
LOCK NUT lil 


=| 


00 


UNSHIFT—ON-SPACE FUNCTION PAWL 
(1) REQUIREMENT 
TO PREVENT UNSHIFT—ON-SPACE 
FUNCTION LEVER FUNCTION, PROVIDE CLEARANCE 
BETWEEN THE LOWER EDGE OF 
THE UNSHIFT—ON-—SPACE FUNCTION 
PAWL AND ITS FUNCTION BAR. 


sone 
FUNCTION PAWL MIN. 0.015 INCH 
lf MAX. 0.060 INCH 


TO ADJUST 

LOOSEN THE LOCK NUT AND TURN THE 
DISABLING SCREW IN. 

(2) REQUIREMENT 
TO RESTORE THE UNSHIFT—ON-—SPACE 
FUNCTION, BACK OFF THE SCREW 
SO THAT PAWL FULLY ENGAGES THE 
FUNCTION BAR. THEN CONTINUE 
TO TURN THE SCREW OUT ONE TO 
THREE TURNS. 


FUNCTION BAR 


Figure 5-56. Typing Unit, Unshift-on-Space Function Pawl 
ORIGINAL 5-63 


Figure 
5-57 


CODE BAR DETENT 
REQUIREMENT 


FRONT PLATE REMOVED. ALL CLUTCHES DISENGAGED. 


SUPPRESSION AND SHIFT CODE BARS SHOULD 
DETENT EQUALLY (GAUGED BY EYE). 
TO ADJUST 


EQUALIZE THE DETENTING OF THE CODE BARS 
BY ADDING OR REMOVING SHIMS BETWEEN 


THE CASTING AND THE CODE BAR BRACKET. 


SHIMS 


CODE BAR DETENT BRACKET 


CODE BAR 
(LEFT SIDE VIEW) 


(FRONT VIEW) 


270B 


CODE BAR DETENT SPRING TENSION 
NOTE 
UNLESS THERE IS REASON TO BELIEVE THAT THESE 
SPRINGS ARE CAUSING OPERATING FAILURE DO NOT 
CHECK THIS REQUIREMENT. 
REQUIREMENT 
CODE BAR DETENT BRACKET CAREFULLY REMOVED 
AND CODE BARS REMOVED FROM DETENT 
BRACKET. SCALE APPLIED TO DETENT BALL AND 
PULLED IN DIRECTION OF BALL TRAVEL 
MIN. = 1-1/2 OZS. 
MAX. 3-1/2 OZS. 
TO START BALL MOVING AGAINST COMPRESSION 
OF SPRING. CHECK EACH BALL . 


CODE BAR GUIDE BRACKET 


SHIMS 
DETENT BALL 


CODE BAR ; 
AVY 
Wie 
S95 
(TOP CROSS SECTION) 
@ 
ae " > 
C CODE BAR YIELD SPRING 
REQUIREMENT 
SHIFT BAR SELECTOR CLUTCH, CODE BAR CLUTCH, AND TYPE BOX 
CLUTCH DISENGAGED. NO. | CODE BAR IN SPACING 
POSITION. 
MIN. 14 0ZS. 
MAX. 23 OZS. 
TO START CODE BAR SHIFT BAR PIVOT MOVING AWAY 
FROM CODE BAR. CHECK NO. 2 AND COMMON CODE 
BAR SHIFT BAR IN THE SAME MANNER. 
Figure 5-57. Typing Unit, Code Bar Detent Mechanism 
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CHANGE 1 


270B Figure 
5-57A 


NOTE: TO CHECK REQUIREMENTS (A, B, AND D), SET 
FUNCTION CLUTCH IN STOP POSITION AND 
ALL CODE BARS TO THE RIGHT. 


(A) CODE BAR SHIFT MECHANISM 

REQUIREMENTS 

1. WITH FUNCTION CLUTCH IN STOP POSITION, LATCH FUNCTION LEVER (SHIFT MECH.) 
ON ITS LOWER RELEASING LATCH, NOTCH IN SUPP, CODE BAR SHOULD ALIGN WITH 
NOTCHES IN OTHER CODE BARS WHEN ALL CODE BARS ARE SHIFTED TO THE RIGHT. 

TO ADJUST 
POSITION UPPER OR LOWER GUIDE PLATE WITH ITS CLAMP NUTS LOOSEN- 
ED. 

2. REPEAT FOR EACH STUNT CASE CODE BAR SHIFT MECHANISM. 

NOTE --- POSITION THE ASSOCIATED GUIDE PLATE SO THAT THE MOVEMENT OF THE 
FORK IS NOT RESTRICTED WITHIN THE RANGE OF ADJUSTMENT. 


(D) OFF LINE SHIFT SOLENOID BRACKET ASSEMBLY (OFF LINE ONLY) 
REQUIREMENT 


NOTCH IN SUPPRESSION CODE BAR SHOULD ALIGN CODE BARS 
WITH NOTCHES IN OTHER CODE BARS WHEN ALL 
CODE BARS ARE SHIFTED TO THE RIGHT. 


SUPP 
TO ADJUST , 
POSITION THE SOLENOID BRACKET ASSEMBLY WITH 
ITS MOUNTING SCREWS LOOSENED. : 
2 
(C) TYPE BOX CLUTCH SUPPRESSION ARM 3 
(SEE FIGURE 5-578) COMM. 
6) 
(B) CONDITION CODE (ZERO) CODE BAR SHIFT MECHANISM 5 
REQUIREMENT 


WITH FUNCTION CLUTCH IN STOP POSITION, LATCH FUNCTION LEVER (SHIFT 
MECH.). THE NOTCH IN CONDITION CODE (ZERO) CODE BAR SHOULD ALIGN 
WITH NOTCHES IN OTHER CODE BARS WHEN ALL CODE BARS ARE SHIFTED TO THE 
RIGHT. 
TO ADJUST 

POSITION THE UPPER OR LOWER GUIDE PLATE WITH ITS CLAMP NUTS 
LOOSENED. 

NOTE --- POSITION THE ASSOCIATED GUIDE PLATE SO THAT THE MOVEMENT OF THE 
FORK IS NOT RESTRICTED. 


Figure 5-57A. On Line and Off Line Stunt Shift Control 
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Figure 270B 
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(C) TYPe BOX CLUTCH SUPPRESSION ARM (WITH OR WITHOUT SOLENOID SHIFT) y 

REQUIREMENT 
SUPPRESSION ARM IN BLOCKING POSITION. SHAFT ROTATED UNTIL 
THE FUNCTION CLUTCH SHOE LEVER IS OPPOSITE THE FUNCTION 
CLUTCH TRIP LEVER. 

1. AT LEAST 0.003 INCH CLEARANCE BETWEEN TRIP ARM EXTENSION 
AND CLUTCH TRIP LEVER. 

2. AT LEAST 0.006 INCH CLEARANCE BETWEEN THE FUNCTION CLUTCH 
SHOE LEVER AND FUNCTION CLUTCH TRIP LEVER. 

TO ADJUST 
POSITION SUPPRESSION ARM WITH ITS MOUNTING SCREWS LOOSENED. 


OFF LINE STUNT SHIFT 
SOLENOID BRACKET REQUIREMENT 


MOUNTING SCREWS WITH SOLENOID UNOPERATED. 
MIN, 20ZS.MAX. 4 1/20ZS. 
TO PULL SPRING TO ITS INSTALLED LENGTH. 


SUPP 


CODE BARS 
CLUTCH BLOCKING BAIL EXTENSION 
SUPPRESSION 

ARM 


CLUTCH TRIP ARM 
TYPE BOX CLUTCH TRIP LEVER Gan <>) O 


BLOCKING BAIL 
REQUIREMENT 
1, LATCH FUNCTION LEVER OF ANY STUNT CASE CODE BAR SHIFT MECHANISM 
AND ROTATE MAIN SHAFT UNTIL LOWER SURFACE OF THE SUPPRESSION ARM IS 
ALIGNED (APPROX ..) WITH BOTTOM SURFACE OF BLOCKING BAIL EXTENSION. 
CLEARANCE BETWEEN SUPPRESSION ARM AND BLOCKING BAIL EXTENSION, WITH 
PLAY TAKEN UP TO PRODUCE MINIMUM CLEARANCE, 
MIN, 0.008 INCH —————————---—----———_ MAX. 0.055 INCH 
TO ADJUST 
POSITION EXTENSION WITH ITS MOUNTING SCREW LOOSENED. REFINE THE ADJUST- 
MENT IF NECESSARY , AND RECHECK EACH SHIFT MECHANISM. 
Z. REFINE THE STUNT CASE CODE BAR SHIFT MECHANISM ADJUSTMENT OF ANY 
SHIFT MECHANISM THAT DOES NOT MEET THE ABOVE REQUIREMENT. 


Figure 5-57B. On Line and Off Line Stunt Shift Control 
5-64B CHANGE 3 


270B Figure 
5-57C 


: TYPE BOX CLUTCH TRIP LEVER’ 
¢€ (SELECTIVE - CALLING UNITS WITH OR WITHOUT 
: OFF-LINE SHIFT SOLENOID) 
CLEARANCE BETWEEN TYPE BOX CLUTCH TRIP 
LEVER AND CLUTCH DISK STOP LUG SHOULD BE 
MIN. 0.040 INCH --- MAX, 0.055 INCH 


( (SEE FIGURE 5-17) 
SUPPRESSOR PRING 
OFF LINE SHIFT SOLENOID REQUIREMENT 
SUPPRESSOR CODE BAR TO LEFT. 


MIN. 4-1/2 OZS, --- MAX. 7-1/2 OZS. 
TO START CODE BAR MOVING. CODE 
BAR SHOULD BE FREE OF BINDS. 


« Figure 5-57C, On Line and Off Line Stunt Shift Contral 
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MOUNTING SCREWS SPRING DRUM 


<e 
a 


(TYPING UNIT) 


I 


CAM DISK 


MARGIN INDICATOR CONTACT SWITCH LEVER 


MARGIN INDICATOR SPRING 


MARGIN INDICATOR SWITCH BRACKET 
MARGIN INDICATOR SWITCH 


MARGIN INDICATOR LAMP 


(KEYBOARD) REQUIREMENT 


OPERATING UNDER POWER, THE LAMP 
SHOULD LIGHT ON THE DESIRED CHARACTER 


TO ADJUST 


SET THE TYPE BOX CARRIAGE TO PRINT THE 


eS Se SING ENON: DESIRED CHARACTER AND POSITION THE 


REQUIREMENT CAM DISK COUNTERCLOCKWISE ON THE 
MIN, 7 OZS, SPRING DRUM WITH ITS THREE MOUNTING 
MAX. 11 OZS., SCREWS LOOSENED SO THAT THE SWITCH 

TO START LEVER MOVING. JUST OPENS, 


Figure 5-58. Typing Unit and Keyboard, Margin Indicating Mechanism 
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e. BASE LB10/000 
THE FOLLOWING KEYBOARD ADJUSTMENTS CONSTITUTE THE ADJUSTMENTS FOR THE BASE: 
(1) ADJUSTMENTS: 
(a) INTERMEDIATE GEAR BRACKET - FIGURE 5-60 
(b) MOUNTING TYPING UNIT ON BASE - FIGURE 5-59 
(2) SPRING TENSIONS 
(a) LOCAL CARRIAGE RETURN FUNCTION BAIL - FIGURE 5-71 
(b) LOCAL LINE FEED TRIP LINK - FIGURE 5-69 
(c) MARGIN INDICATOR - FIGURE 5-58 
f. KEYBOARD LK258RW , LK52BRW , LK53BRW,, LAK21BRW, LAK33BRW AND LAK47BRW ADJUSTMENTS 


ARE TH ME EXCEPT FOR THOSE FEATURES ON THE LAK WHICH COVER THE LINKAGES W 
YPING REPERFORATORS. 


He —. pen’ 


TYPING UNIT MOUNTING SCREWS 


TYPING UNIT LOCATING STUD 


: x RIGHT SIDE 


MOUNTING TYPING UNIT ON_KEYBOARD OR BASE 

REQUIREMENT 
WHEN PLACING THE TYPING UNIT ON THE BASE HOLD IT TILTED SLIGHTLY TO THE RIGHT 
AND LOWER THE RIGHT END INTO ENGAGEMENT WITH THE RIGHT LOCATING STUD, 
WHILE EASING THE LEFT END DOWNWARD ROTATE THE MOTOR BY HAND TO PROPERLY 
MESH THE GEARS. SECURE BY FOUR MOUNTING SCREWS. 


ROTATE THE MOTOR BY HAND TO INSURE PROPER MESHING OF GEARS. 


Figure 5-59. Base or Keyboard, Mounting Typing Unit 
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270B Figure 


5-60 
INTERMEDIATE GEAR BRACKET 

(2) REQUIREMENT (1) REQUIREMENT 
THERE SHOULD BE A BARELY PERCEPTIBLE THERE SHOULD BE A BARELY PERCEPTIBLE 
AMOUNT OF BACKLASH BETWEEN THE AMOUNT OF BACKLASH BETWEEN THE 
INTERMEDIATE DRIVING GEAR AND THE TYPING UNIT DRIVEN GEAR AND THE 
INTERMEDIATE DRIVEN GEAR AT THE TYPING UNIT DRIVING GEAR AT THE 
POINT WHERE THE BACKLASH IS THE POINT WHERE BACKLASH IS THE LEAST. 
LEAST . TO ADJUST 

TO ADJUST POSITION THE COMPLETE INTERMEDIATE 
RAISE OR LOWER THE FRONT END OF THE GEAR MECHANISM BRACKET BY UTILIZING 
INTERMEDIATE GEAR BRACKET BY MEANS THE ADJUSTING SLOTS WITH THE THREE 
OF THE FILLISTER HEAD ADJUSTING AND HEXAGON HEAD SCREWS LOOSENED. 
CLAMPING SCREWS LOCATED AT THE ALIGN THE GEARS AT THIS TIME 


FRONT END OF THE BRACKET. REFINE 
REQUIREMENTS IF NECESSARY. 


INTERMEDIATE DRIVEN GEAR 


INTERMEDIATE DRIVING GEAR KEYBOARD DRIVING GEAR 


TYPING UNIT 
DRIVEN GEAR 


tt 


/ 
. TYPING UNIT 
» // DRIVING GEAR 


— {+ sea? CLAMPING SCREW 
COULTER rr aii ii iii iO ELLIE L LTE LL TT IIT ar a 
SNANARRAARARAAN SEEGER EEE SEES EERE EERE VAAASAS AAAS RRRRARRRRARTAAR ONS cpmmmeneen 

—F = 


ees =] oe = 
MOTOR MOUNTING MOUNTING SCREW = ADJUSTING SCREW 
SCREW NUT PLATE SCREW 


MOTOR CRADLE 


{ 
4 


N 


Figure 5-60. Keyboard or Base, Intermediate Gear Assembly 
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(B) CODE LEVER UNIVERSAL BAIL SPRING TENSION 
RE QUIREMENT - 
GENERATOR CLUTCH DISENGAGED. 
MIN. 1 OZ. 
MAX. 2 OZS. 
TO START BAIL MOVING. 
- UNIVERSAL CODE BAR CHARACTER COUNTER CODE BARS. 


CODE BAR GUIDE (ASR ONLY) 


UNIVERSAL BAIL SPRING 


KEYBOARD LOCK BAR 


CODE LEVER 
UNIVERSAL BAIL 


(LEFT VIEW) 


FRONT BLADE 


en 
CODE BAR GUIDE MOUNTING SCREWS 


(A) CODE BAR GUIDE CLEARANCE 

REQUIREMENT 
MIN. SOME CLEARANCE --- MAX. 0.010 INCH 
BETWEEN CODE BAR GUIDE AND ALL CODE BARS. CHECK BOTH ENDS OF CODE 
BARS. 
ALL CODE BARS SHOULD MOVE FREELY WITHOUT BIND INCLUDING THE CLUTCH TRIP 
BAR AND KEYBOARD LOCKBAR. 

TO ADJUST 
LOOSEN MOUNTING SCREWS AND POSITION CODE BAR GUIDE, 


NOTE: REMOVE KEYBOARD FROM CABINET BEFORE ADJUSTING CODE BARS. 


NOTE: KEYLEVER COVER MUST BE REMOVED. SEE DISASSEMBLY AND REASSEMBLY . 


SPACE BAR 
BRACKET 


(TOP VIEW) 


PILOT SCREW PILOT SCREW 


SPACE BAR BAIL 


NOTE: THE BAIL SHOULD BE SO ADJUSTED THAT THE SPACE BAR CAN BE 
OPERATED WITHOUT BINDING IN THE HOLES IN THE GUIDE PLATE AND 
THE FRAME. 
(C) SPACE BAR BAIL PIVOT 
EQUI ENT 
MIN. SOME END PLAY --- MAX. 0.010 INCH 
SPACE BAR FREE FROM BIND. 
TO ADJUST 
POSITION SPACE BAR WITH PILOT SCREWS. 


Figure 5-61. Keyboard, Code Bar and Space Bar Mechanisms 
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5-62 


(A) SIGNAL GENERATOR FRAME 
REQUIREMENT 
WITH TYPING UNIT MOUNTED 
IN POSITION , THERE SHOULD 
BE A PERCEPTIBLE AMOUNT OF 
BACKLASH BETWEEN THE SIGNAL 
GENERATOR DRIVEN GEAR AND 
THE SIGNAL GENERATOR 
DRIVING GEAR AT THE POINT 
WHERE BACKLASH IS THE LEAST. 
TO ADJUST 
REMOVE THE SIGNAL GENER- 
ATOR FRAME REAR MOUNTING 
SCREW AND LOOSEN THE SHIM 
SCREW. ADD OR SUBTRACT 
SHIMS AS REQUIRED. 


TYPING UNIT 
MAIN SHAFT 
wv 


SIGNAL GENERATOR 
DRIVING GEAR 


SIGNAL GENERATOR 


FRAME MOUNTING SCREW ( DRIVEN GEAR 
(C) 
CLUTCH STOP LEVER SPRING TENSION SHIM SCREW 
REQUIREMENT 
CLUTCH ENGAGED AND ROTATED 
1/4 TURN. 


REAR VIEW 


TO START LEVER MOVING. Nye 
BASE 
CLUTCH SHOE STOP LEVER 


LEVER CLAMP SCREW 


CLUTCH STOP 
LEVER SPRING 


CLUTCH TRIP 
BAIL EXTENSION 


CLUTCH CAM 


(B) CLUTCH STOP LEVER 

REQUIREMENT 
SHOULD FULLY ENGAGE CLUTCH SHOE 
LEVER. 
DURING ROTATION, THE LEVER SHOULD 
NOT TOUCH THE CLUTCH DRUM AT ANY 
POINT. 

TO ADJUST 
POSITION STOP LEVER WITH ITS CLAMP 
SCREW LOOSENED. 


(D) CLUTCH LATCH LEVER SPRING TENSION 
REQUIREMENT 


CLUTCH LATCH 
LEVER 


CLUTCH LATCH LEVER SPRING 


CLUTCH LATCH LEVER RESTING ON THE < SEE FIGURE 5-19 
HIGHEST POINT OF CLUTCH DISK, SEE TEH DRUM ESOS 

MIN. 2 02S. CLUTCH SHOE LEVER SPRING TENSION SEE FIGURE 5-19 
MAX, 3 OZS. 

TO START LATCH LEVER MOVING. CLUTCH SHOE SPRING TENSION SEE FIGURE 5-19 


Figure 5-62. Keyboard, Signal Generator Clutch 
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Figure 270B 
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(8) TRANSFER BAIL DETENT LATCH SPRING TENSION 
REQUIREMENT 
HOLD TRANSFER BAIL TO THE LEFT 
MIN, 2-3/4 OZS, --- MAX. 4-1/4 OZS. 
TO START LATCH MOVING. 


TRANSFER BAIL EXTENSION 


TRANSFER BAIL DETENT LATCH SPRING 


TRANSFER BAIL DETEN1 PLATES ) 


SCREW DRIVER ADJUSTMENT- SCREW DRIVER ADJUSTMENT 


CAUTION: ON UNITS SO EQUIPPED = =" Nad 
CLEAN GOLD CONTACTS BY PULLING MOU 
TWILL JEAN HALF WAY THROUGH THE A): TRANSFER BAIL _DETENT PLATE 


REQUIREMENT 
CLOSED CONTACTS, OPEN CONTACTS 
AND REMOVE TWILL JEAN, EQUAL L. H. AND R. H. CLEARANCE WITHIN 
USE NO OTHER CLEANING OR 0.002 INCH WHEN TRANSFER BAIL IS AT 


poserteeneteaeta nih EXTREME L.H. OR R.H. POSITION AS THESE 
BURNISHING METHODS, AVOID PITTING OR 
CHIPPING THE CONTACTS. OCCUR IN A CHARACTER BETWEEN START 


AND NO. 1 PULSES ONLY. 
(C) CONTACT BOX CONTACT CLEARANCE 
REQUIREMENT 
MARKING AND SPACING GAPS SHOULD BE EQUAL WITHIN 0.001 INCH. 
TO CHECK 
DEPRESS Y KEYLEVER AND ROTATE SIGNAL GENERATOR CAM SLEEVE UNTIL EACH CONTACT 
HAS FULLY OPENED. 


TO ADJUST ae 
LOOSEN MOUNTING SCREWS AND MOVE CONTACT BOX BY MEANS OF ECCENTRIC. ) 
NOTE 
CHECK BY MEANS OF SIGNAL CHECKING DEVICE WHERE POSSIBLE, AND CAREFULLY RE- 
FINE THE ADJUSTMENT TO ELIMINATE ALL BIAS FROM THE SIGNALS BY EQUALIZING THE 
CURRENT-ON AND CURRENT-OFF INTERVALS. 


SPACING CONTACT 


NOTE: KEEP CONTACTS FREE OF 
OIL AND GREASE 


CONTACT BOX SPRIN 
TOGGLE 


CONTACT BOX 


(TOP VIEW) 
TRANSFER BAIL EXTENSION 


MOUNTING SCREWS 
(E) CONTACT BOX SPRING TENSION 


ECCENTRIC REQUIREMENT 


(D) CONTACT BOX DRIVE LINK SPRING TENSION WITH MAIN SHAFT IN STOP POSI- 
REQUIREMENT ee i. TION AND COVER OF CONTACT 

WITH MAINSHAFT IN STOP POSITION AND TRANSFER BOX REMOVED, UNHOOK THE 
BAIL DETENT LATCH SPRING UNHOOKED (SEE FIG. DRIVE LINK SPRING AND HOLD 
ABOVE) MOVE LATCHES AWAY FROM TRANSFER BAIL TRANSFER BAIL CLEAR OF DRIVE 
EXTENSION. HOLD THE TOGGLE FIRMLY AGAINST LINK 
CONTACTS. MIN. 2OZS. 
MIN. 6 OZS.---MAX. 9 OZS. MAX, 3 OZS. 
TO START TRANSFER BAIL EXTENSION MOVING. TO START LINK MOVING. 


Figure 5-63. Keyboard, Transfer Bail and Contact Box Mechanisms 
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CODE LEVER GUIDE BRACKET MOUNTING SCREW 


UPSTOP 
SPRING BRACKET 


UNIVERSAL CODE BAR 


2 gern CLUTCH TRIP BAR 
w . 
SL 


)____GLUTCH TRIP BAR 


|e (LAK21) 


———— se | cune CODE BARS 


MOUNTING SCREW 


NOTE: IF NECESSARY REMOVE CHARACTER COUNTER 
ASSEMBLY. SEE DISASSEMBLY AND REASSEMBLY. 


(A) CODE BAR AND CODE LEVER CLEARANCE 
REQUIREMENT 
CARRIAGE RETURN KEY DEPRESSED BUT NOT ENOUGH TO TRIP OFF UNIVERSAL BAIL 
LATCH OR CLUTCH BAR. 
MIN. 0.006 INCH --- MAX. 0.017 INCH 
MEASURE AT CODE BAR #3 
TO ADJUST 
POSITION GUIDE BY ADJUSTING SLOT WITH FOUR MOUNTING SCREWS LOOSENED. 
(B) CLUTCH TRIP BAR SPRING TENSION 
REQUIREMENT 
BLANK KEY DEPRESSED TO ALLOW THE CLUTCH TRIP BAR TO FALL TO RIGHT. 


SPRING UNHOOKED FROM BRACKET 
MIN. 8 OZS. ---MAX. 12 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. NOTE: SEE FOLLOWING PAGE FOR 
ADJUSTMENTS (C) ,(D) ,(E) AND (F). 


Figure 5-64. Keyboard, Code Bar and Code Lever Mechanisms 
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5-64A 


NOTE: ADJUSTMENTS CONTINUED FROM 
PRECEDING PAGE. 


(C) CLUTCH TRIP BAR (USED FOR SYNCHRONOUS PULSED TRANSMISSION) 
REQUIREMENT 


WITH THE CLUTCH DISENGAGED AND LATCHED, POWER OFF AND ARMATURE OF THE 
MAGNET ASSEMBLY HELD AWAY FROM THE CLUTCH TRIP BAR. PUSH AT THE RIGHT 
HAND END OF CLUTCH TRIP BAR. 

MIN. 9 OZS. --- MAX. 12 OZS. 
TO START CLUTCH TRIP BAR MOVING. 


NOTE: HOLD THE SWINGER OF THE CONTACT ASSEMBLY AWAY FROM THE UNIVERSAL CODE BAR 
WHEN MEASURING THE CLUTCH TRIP SPRING TENSION. 


(D) UNIVERSAL CODE BAR (USED FOR SYNCHRONOUS PULSED TRANSMISSION) 
REQUIREMENT 
WITH THE CLUTCH DISENGAGED AND LATCHED , DEPRESS THE BLANK KEY TO 
ALLOW THE UNIVERSAL CODE BAR TO FALL TO THE RIGHT. SPRING UNHOOKED FROM 
THE BRACKET. 
MIN. 8 OZS. ---MAX, 12 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


(E) CODE BAR SPRING TENSION 
REQUIREMENT 
KEYBOARD IN K POSITION , LETTERS KEYLEVER DEPRESSED (POWER OFF) HOLD 
TRANSFER LEVERS (REF . FIGURE 1-15) TO THE ‘RIGHT SO THEY DO NOT AFFECT 
THE CODE BARS. 
MIN. 3 OZS. —-MAX, 5 OZS. 
TO START CODE BAR MOVING. 


(F) LOCK BAR SPRING TENSION 
REQUIREMENT i, 
CLUTCH DISENGAGED , KEYBOARD LOCK KEYLEVER DEPRESSED. APPLY PUSH END | 
OF SCALE AGAINST R.H. END OF LOCK BAR. 


MIN. 2-1/2 OZS. --- MAX. 6 OZS. 
TO START LOCK BAR MOVING. 


Figure 5-64A, Keyboard, Code Bar and Code Lever Mechanism 
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Figure 
3-65 


MOUNTING BRACKET (B) 
TO CHECK 
WITH MAGNET NOT ATTRACTED AND CLUTCH 
TRIP BAR IN FURTHEST LEFT POSITION. 
REQUIREMENT 
MIN, 0.005 INCH --- MAX, 0.015 INCH 
BETWEEN CLUTCH TRIP BAR AND ARMATURE 
LEVER. 
TO ADJUST 
POSITION MOUNTING BRACKET WITH THREE 
MOUNTING SCREWS LOOSE BY MEANS OF 
PRY POINT. 
NOTE 
TIGHTEN REAR LEFT MOUNTING SCREW AND 


MAKE MOUNTING BRACKET ADJUSTMENT (C). 


(D) MAGNET ARMATURE 
TO CHECK 

CLUTCH TRIP BAR IN EXTREME LEFT POSITION, 

HOOK 32 OZ. SCALE TO ARMATURE LEVER AS 


SHOWN. MEASURE AT RIGHT ANGLE TO ARM- 


ATURE LEVER AS INDICATED. 
REQUIREMENT 
MIN, 3 OZS. --- MAX, 5 OZS. 


270B : 


REAR LEFT MOUNTING SCREW 


PRY POINT 


TO PULL ARMATURE LEVER FROM CLUTCH TRIP BAR, 


(C) MOUNTING BRACKET 

TO CHECK 
WITH ARMATURE LEVER HELD AGAINST MAG- 
NET POLE FACE AND CLUTCH TRIP BAR IN 
FURTHEST RIGHT POSITION. 

REQUIREMENT 
MIN, 0.005 INCH --- MAX. 0.015 INCH 
BETWEEN CLUTCH TRIP BAR AND ARMATURE 
LEVER. 

TO ADJUST 
WITH RIGHT REAR AND LEFT FRONT MOUNT- 
ING BRACKET SCREWS LOOSE POSITION 


MOUNTING BRACKET BY MEANS OF PRY POINT. 


CLUTCH TRIP BAR 


(A) ARMATURE HINGE 


REQUIREMENT 
WITH ARMATURE IN ATTRACTED POSITION ARM~ 
ATURE FLUSH WITH POLE FACE AND MAGNET 
BRACKET EXTENSION. 

TO ADJUST 
POSITION ARMATURE WITH HINGE BRACKET 
MOUNTING SCREW AND SPRING POST LOOSE. 


MOUNTING SCREWS 


PRY POINT 


ARMATURE LEVER SPRING POST 


Figure 5-65. Keyboard, Synchronous Pulsed Magnet Mechanism 
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5-65A 
CLAMP 
MOUNTING SCREW 
KEYBOARD BASE 
ARMATURE CLAMP 
REQUIREMENT 
NOTE: TO MAKE KEYBOARD OPERABLE WITH ARMATURE OPERATED, CLEARANCE 
WITHOUT ELECTRICAL PULSE TO OPERATE BETWEEN ARMATURE CLAMP AND ARMATURE 
STEPPING MAGNET LOOSEN CLAMP APPROX. 3/8 INCH 
MOUNTING SCREW AND ROTATE CLAMP TO ADJUST 
COUNTERCLOCKWISE TO HOLD THE POSITION CLAMP WITH ITS MOUNTING SCREW 
ARMATURE IN THE OPERATING POSITION. LOOSENED. 


MAINTAIN 0.005 INCH TO 0.015 INCH 
CLEARANCE BETWEEN CLUTCH TRIP BAR 
AND ARMATURE LEVER. 


Figure 5-65A, Keyboard, Synchronous Pulsed Magnet Mechanism 
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CONTACT MOUNTING BRACKET 


K) 


CONTACT GAP. 


REQUIREMENT 
WITH UNIVERSAL CODE BAR IN STOP POSITION 
(TO RIGHT AS VIEWED FROM REAR) CONTACT 
GAP SHOULD BE 
MIN, 0.020 INCH --- MAX. 0.035 INCH UNIVERSAL CODE BAR 

TO ADJUST 
POSITION CONTACT MOUNTING BRACKET 
WITH MOUNTING SCREWS LOOSE. 


—UNIVERSAL CODE BAR CONTACT 

REQUIREMENT 
WITH UNIVERSAL CODE BAR IN OPERATED 
POSITION (TO THE LEFT AS VIEWED FROM REAR) 
MIN, 3-1/2 OZS, --- MAX, 4-1/2 OZS. 
TO OPEN CONTACTS, 

TO ADJUST 
BEND CONTACT SWINGER, 


EN 


Figure 
5-66 


CONTACT SWINGER 


Figure 5-66. Keyboard, Conditioning Contact Mechanism 
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(A) FUNCTION BAIL AND CODE LEVER CLEARANCE 
REQUIREMENT 
MIN. 0.015 INCH 
BETWEEN ANY FUNCTION BAIL AND ITS ADJACENT CODE LEVER. 
TO ADJUST 
POSITION FUNCTION BAIL ASSEMBLY WITH MOUNTING SCREWS 


LOOSENED. 
FUNCTION BAIL ASSEMBLY 


FUNCTION BAIL 


CODELEVER 
a = 
FUNCTION LEVE ti 


BASE 


NOTE 


THE FOLLOWING ADJUSTMENT SHOULD NOT BE 
MADE UNLESS THE LOCK BALL CHANNEL HAS 
BEEN DISASSEMBLED, 


MOUNTING SCREW 


(B) LOCK BALL CHANNEL 


REQUIREMENT 
THERE SHOULD BE SOME TO 0.006 INCH CLEARANCE BETWEEN END OF LOCK 
BALL CHANNEL AND ADJUSTING SCREW WHEN MOST OF THE CODE LEVERS 
ARE CENTRALLY LOCATED IN THE LOCK BALL CHANNEL SLOTS. 


TO CHECK 
REMOVE THE LOCK BALL RETAINER. REMOVE A WEDGE FROM EACH END AND 


ONE FROM THE CENTER IN ORDER TO VIEW THE POSITION OF THE CODE LEVER. 


WEDGE 
CODE LEVER 


/ LATERAL ADJUSTING 
SCREW 


LOCK-BALL 
CHANNEL | 
i 


TO ADJUST 
LOOSEN THE LOCK BALL CHANNEL MOUNTING SCREWS. BACK OFF LATERAL ADJUSTING 
SCREWS AND POSITION CHANNEL. TURN ONE ADJUSTING SCREW IN AGAINST THE END 
OF THE CHANNEL AND LOCK IT. TURN THE OTHER ADJUSTING SCREW IN TO THE END 
OF THE CHANNEL AND BACK IT OFF 1/4 TURN. LOCK THE SCREW. REPLACE THE WEDGES 
AND CHECK THEIR POSITION WITH RESPECT TO THE BALLS. PULL CHANNEL ASSEMBLY 
DOWNWARD UNTIL ALL CODE LEVERS STRIKE THEIR UPSTOP WITHOUT WEDGES JUMPING 
OUT OF POSITION. REPLACE LOCK-BALL RETAINER.BACK OFF BALL-END-PLAY ADJUSTING 
SCREW. 


Figure 5-67. Keyboard, Fuction Bail and Lock Ball Track Mechanisms 
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5-68 


(A) CODE BAR BAIL LATCH SPRING TENSION 
REQUIREMENT CODE BAR 
MIN, 1/2 OZS. BAIL ROLLER 
MAX. 1 1/2 OZS. 
TO START CODE BAR BAIL LATCH MOVING. 


CODE BAR BAIL LATCH SPRING NIVERSAL BAIL LATCH LEVER 


CODE BAR BAIL LATCH 


CODE BAR BAIL 
ECCENTRIC FOLLOWER 


(B) CODE BAR BAIL 
REQUIREMENT 


CAM ECCENTRIC AND ARM WHICH HOLD THE = [(C) NON-REPEAT LEVER SPRING TENSION 
BAIL IN EXTREME RESET POSITION TO THE LEFT. | REQUIREMENT 


MIN, SOME ANY KEYLEVER DEPRESSED 

MAX. 0.006 INCH MIN. 2O0ZS, 

BETWEEN CODE BAR BAIL ROLLER AND CODE MAX. 3-1/4 OZS. 

BAR BAIL LATCH TO START NON-REPEAT LEVER MOVING 
TO ADJUST DOWNWARD. 


WITH LOCK NUT LOOSENED, 
ADJUST ECCENTRIC STUD SO 


THAT HIGH POINT ISIN UPPER = ADJUSTING PLATE 


HALF OF ARC. 


SHOULDER SCREW 
AND LOCK NUT 


REAR PLATE 


ROLLER 


NON-REPEAT 
LEVER SPRING 


CODE BAR BAIL——_-> 
. NON-REPEAT LEVER 


$$ $$ rie 


Lip) CODE BAR BAIL AND NON-REPEAT LEVER CLEARANCE 
REQUIREMENT 


MECHANISM IN INITIAL TRIP-OFF POSITION, ANY KEY DEPRESSED, 
NO POWER. 

MIN. 0.010 INCH 

MAX. 0.020 INCH 


BETWEEN ROLLER OF CODE BAR BAIL AND NON-REPEAT LEVER PICK-UP STEP. 
TO ADJUST 


LOOSEN LOCK NUT AND SHOULDER SCREW AND MOVE MECHANISM 
LEFT OR RIGHT 


Figure 5-68. Keyboard, Function Bail, Code Bar Bail, and Non-Repeat Lever Mechanisms 
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p(B) UNIVERSAL BAIL LATCH SPRING TENSION 

REQUIREMENT 

CLUTCH DISENGAGED, UNIVERSAL BAIL HELD 
AWAY FROM LATCH LEVER. NON-REPEAT 
LEVER BELL CRANK HELD DOWN AGAINST 
ITS STOP POST 
MIN. 7-1/2 OZS,. 
MAX. 11 OZS. 
TO START LATCH LEVER MOVING. 


UNIVERSAL BAIL LATCH LEVER SPRING 


(A) UNIVERSAL BAIL LATCH LEVER (PRELIMINARY) 
REQUIREMENT 
CLEARANCE BETWEEN UNIVERSAL BAIL 


LATCH LEVER AND ROLLER ON UNIVERSAL a 
/\ ‘Ouse BAIL EXTENSION, i y 
ECCENTRIC BUSHING MIN. 0.015 INCH --- MAX. 0.025 INCH 
TO CHECK 


CODE LEVER UNIVERSAL BAIL EXTENSION DEPRESS SPACE-BAR SLOWLY WITH a2 Ox. 


PRESSURE. MANUALLY ROTATE UNIVERSAL 

BAIL BACKWARDS AND RELEASE QUICKLY. 
TO ADJUST 

ROTATE ECCENTRIC. KEEP HIGH PART OF 


(E) UNIVERSAL BAIL EXTENSION 
REQUIREMENT (POWER OFF) 
UNIVERSAL BAIL EXTENSION 


LEVER 


ROLLER RESTING AGAINST CODE LEVER ECCENTRIC UP. 
END OF UNIVERSAL BAIL UNIVERSAL 
LATCH LEVER BAIL 
MAX. 0.080 INCH LATCH LEVER 
BETWEEN EXTENSION AND NON- : 
REPEAT LEVER Z 
TO CHECK 
DEPRESS LETTERS KEYLEVER AND 
RELEASE IT. CHECK CLEAR- 
ANCE. NON-REPEAT LEVE 
TO ADJUST 
POSITION THE EXTENSION WITH 
ITS CLAMP SCREW LOOSENED. (D) PLUNGER SPRING TENSION 


REQUIREMENT 
WITH PLUNGER OPERATING KEYLEVER DEPRESSED. 
MIN. 2 OZS. 
MAX. 5 OZS. 
TO START PLUNGER MOVING DOWNWARD. 


LOCAL LINE FEED 
TRIP LINK 


LOCAL LINE FEED 
TRIP LINK SPRING 


PLUNGER 


PLUNGER SPRING 


SSSSSss 


(C) LOCAL LINE FEED TRIP LINK 
SPRING TENSION 
REQUIREMENT 
MIN, 4 OZS, ---- MAX. 10 OZS. 
TO START SPRING MOVING PLUNGER LOCK SPRING 
(FLAT SPRING) 


Figure 5-69. Keyboard, Universal Bail Latch Lever and Local Line Feed Trip Link Mechanisms 
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(A) BALL WEDGELOCK CLEARANCE (PRELIMINARY) 
REQUIREMENT 
CLEARANCE BETWEEN TIP OF WEDGE AND 
THE TRACK 
MIN, 0.005 INCH --- MAX, 0.015 INCH AND NOTE: REMOVE, KEYBOARD COVER IN 
EQUAL WITHIN 0.005 INCH. ORDER TO MAKE THIS ADJUST- 
TO CHECK MENT, SEE DISASSEMBLY AND 
DEPRESS "Q" AND "P" KEYLEVER ALTERNATELY REASSEMBLY, SECTION 6, 
WITH 32 OZS. PRESSURE AND MEASURE PARAGRAPH 4. 
CLEARANCE IN EACH INSTANCE, 
THERE SHOULD BE NO CLEARANCE BETWEEN 
LOWER EDGE OF CODE LEVER EXTENSIONS 
AND BOTTOM OF SLOTS IN WEDGES. 
TO ADJUST 
POSITION BALL TRACK UP OR DOWN WITH 
THE TWO MOUNTING SCREWS LOOSENED. 


(B) BALL END PLAY (PRELIMINARY) 

REQUIREMENT 
CLEARANCE BETWEEN BALLS SHOULD BE 
MINIMUM, 

TO CHECK 
WITH BALL END PLAY ADJUSTMENT SCREW 
BACKED OFF, DEPRESS "CAR, RET." KEY 
WITH 32 OZS. PRESSURE. 

TO ADJUST 
MAINTAIN 32 OZS, PRESSURE AND ROTATE 
ADJUSTING SCREW WITH FINGERS UNTIL 
A SLIGHT RESISTANCE IS FELT. TIGHTEN 
LOCK NUT. 


KEY LEVER 


NOTE: A TOTAL OF 43 BALLS ARE REQUIRED IN 
THE BALL TRACK ASSEMBLY. 


LOCK BALL 
CHANNEL 


LOCK BALL 
BALL TRACK 


LOCK BALL RETAINER 
MOUNTING SCREW 


ADJUSTMENT SCREW. 


(C) BALL WEDGELOCK , BALL END PLAY, AND UNIVERSAL BAIL ‘LATCH (FINAL) — 
REQUIREMENT (UNDER POWER) 
1. TRIP-OFF. PRESSURE OF ANY CENTER ROW KEY SHOULD BE MIN. 2 OZS.---MAX, 5 OZS. 
2. APPLY 5-1/2 OZS. PRESSURE PERPENDICULAR TO "A" KEY, DEPRESS EACH KEY IN THIRD 
ROW. THE "A" KEY SHOULD TRIP EACH TIME A KEY IS RELEASED. 
3. REPEAT 2. WITH THE 5-1/2 OZS. PRESSURE ON "CAR. RET." KEY. 
4. CLUTCH SHOULD NOT TRIP WHEN TWO KEYS ARE DEPRESSED SIMULTANEOUSLY. 
5. APPLY 4-1/4 OZS. TO "SPACE BAR," DEPRESS "CAR, RET." KEY AND LIFT FINGER FROM 
KEY HORIZONTALLY. THE "SPACE BAR" SHOULD TRIP EACH TIME "CAR, RET." IS RELEASED. 
TO ADJUST 
IF NECESSARY, REFINE BALL WEDGELOCK CLEARANCE (PRELIMINARY), BALL END PLAY (PRELIMINARY), 
UNIVERSAL BAIL LATCH LEVER (PRELIMINARY), AND UNIVERSAL BAIL EXTENSION. 


Figure 5-70. Keyboard, Wedgelock-and Ball Track Mechanisms 
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CODE BAR BAIL ASSEMBLY 


CODE BAR BAIL SPRING TENSION 


REQUIREMENT 
CLUTCH DISENGAGED, SPRING UNHOOKED FROM ARM, 


MIN. 9 OZS. --- MAX, 11 OZS. 
TO PULL TO INSTALLED LENGTH. 


CODE BAR 
BAIL SPRING 


CODE LEVER SPRING TENSION 
(1) REQUIREMENT ; 
MIN. 1 OZ, ---MAX.. 2 OZS. 
TO START CODE LEVER MOVING DOWNWARD. 
(2) REQUIREMENT 
POWER ON. GENERATOR CLUTCH DISENGAGED. 
MIN. 3 OZS. --- MAX, 5 OZS. 
TO OPERATE KEYLEVER OR SPACE BAR, 


LOCAL CARRIAGE RETURN BAIL SPRING 
(BASE LB10 ONLY) 
REQUIREMENT 
SPRING UNHOOKED FROM BRACKET, 
MIN, 10 OZS. 
MAX, 15 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


CODE LEVER SPRING 
SPRING PLATE 


CARRIAGE RETURN BAIL SPRING 


LOCAL CARRIAGE RETURN FUNCTION BAIL SPRING TENSION 
(COMBINED CODE LEVER AND BAIL SPRING) | | 
REQUIREMENT 


MIN, 1 OZ. ---- MAX. 3 OZS, 
TO MOVE KEYLEVER DOWNWARD. 


LOCAL CARRIAGE RETURN FUNCTION BAIL 


LOCAL CARRIAGE RETURN FUNCTION BAIL SPRING 


Figure 5-71. Keyboard, Code Bar Bail, Code Lever, 
and Local Carriage Function Bail Mechanisms 
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KEYBOARD LOCK BAR SWITCH 
NG 
REQUIREMENT 
LOCK BAR LATCHED (SEND 
KEYLEVER DEPRESSED IF 
EQUIPPED WITH ELECTRICAL 


LOCK-OUT) 

MIN. 8 OZS. 
MAX. 15 OZS. 
TO START SWITCH SPRING 
MOVING. 


LOCK BAR LEVER 
SWITCH BRACKET 
SWITCH ASSEMBLY 


Figures 
5-72, 5-73 


KEYBOARD LOCK BAR SWITCH 
(1) REQUIREMENT 
WITH THE RECEIVE KEY DEPRESSED 
THE CONTACT GAP OF THE 
NORMALLY OPEN CONTACT 
(NO'S 1,2,3) SHOULD BE 
MIN. 0.008 INCH 


(2) REQUIREMENT 
WITH THE SEND KEY DEPRESSED 
CONTACT GAP OF THE NOR- 
MALLY CLOSED CONTACT NO. 4 
SHOULD BE 
MIN. 0.008 INCH 


(3) REQUIREMENT 
ALL CONTACTS SHOULD 
CLOSE WITH SOME OVER- 
TRAVEL 

TO ADJUST 
BEND CONTACT SPRINGS 


Figure 5-72. Keyboard LAK21, LAK33 and LAK47), Lock Bar Switch 


REQUIREMENT 
SPRING UNHOOKED FROM POST. 
MIN, 5 OZS. 

MAX. 6 OZS. 
TO PULL TO INSTALLED LENGTH. 


TRANSFER LEVER LOCKING 
BAIL SPRING 


TRANSFER LEVER LOCKING BAIL 


TRANSFER LEVER LOCKING BAIL SPRING TENSION 


TRANSFER LEVER SPRING TENSION 
REQUIREMENT 

CLUTCH DISENGAGED. 

MIN, 1-1/2 OZS. 

MAX, 2-1/2 OZS. 

TO START EACH OF 7 LEVERS MOVING. 


TRANSFER LEVER 


TRANSFER LEVER SPRING 


Figure 5-73. Keyboard, Transfer Lever Mechanism 


CHANGE 3 


5-79 


Figure 
5-74. 


ADJUSTABLE 


REAR VIEW BUSHING 


CASTING 
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IDLER GEAR 
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Figure 5-74. 
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LAMPSCREW 
Bre aiiace NUT 
a ~ 


DRIVEN GEAR 


MOTOR PINION 


NUT PLATE 
MOUNTING SCREW 


GEAR ASSEMBLY 
REQUIREMENT 
THE BACKLASH BETWEEN THE MOTOR PINION, THE 
DRIVEN GEAR OF THE PRINTER AND THEIR MATING 
GEARS IN THE GEAR ASSEMBLY. 
MIN. 0.004 INCH 
MAX, 0.008 INCH 
TO ADJUST 
LOOSEN THREE SCREWS WHICH MOUNT THE SPEED SHIFT 
GEAR ASSEMBLY AND LOOSEN TWO LOCK NUTS WHICH 
LOCK THE ADJUSTING BUSHINGS AT THE REAR OF THE 
ASSEMBLY. POSITION THE ASSEMBLY AND ADJUST 
THE HEIGHT AT THE REAR BY MEANS OF THE 
ADJUSTING BUSHING NEAREST TO THE MOTOR. 
THE OTHER BUSHING SHOULD BE BACKED OUT FOR 
CLEARANCE. AFTER CORRECT ADJUSTMENT HAS BEEN 
OBTAINED , LOCK THE ADJUSTING BUSHING NUT. 
TURN THE OTHER BUSHING WITH THE FINGERS UNTIL 
IT TOUCHES THE BASE AND TIGHTEN THE LOCK NUT. 
TIGHTEN ALL MOUNTING SCREWS AND RECHECK 
REQUIREMENTS. 


Keyboard (LK52BRW) 
CHANGE 3 


maha 


CHANGE 3 


MOUNTING SCREWS 


270B Figure 


5-74A 


STOP AND REAR SHAFT MOUNTING BRACKET 


(B) REQUIREMENT 
(1) SPEED SHIFT KNOB POINTING TO 65 AND 
107 WPM MARKS WHEN GEAR IS ADJUSTED 
TO THESE POSITIONS WITH ANY OVER- 
TRAVEL APPROXIMATELY EQUAL, 
REAR SHAFT MOUNTING BRACKET POSITIONED 
SO THAT LINK IS PARALLEL TO FLANGED 
SLEEVE AND BEARING ASSEMBLY. 
TO ADJUST 
LOOSEN TWO SCREWS WHICH MOUNT STOP 
AND REAR SHAFT MOUNTING BRACKET. 
POSITION BRACKET SIDEWAYS FOR 


(2) 


a ey REQUIREMENT 1 AND BACKWARD OR 
LL 3 q 
eal TS FORWARD FOR REQUIREMENT 2. 


ALLEN SET SCREW 


GEAR SHIFT KNOB 

(A) REQUIREMENT 
WITH GEAR SHIFT SET AT 7i WPM, POINTER 
ON KNOB SHOULD POINT TO 71 WPM 
MARK WITH ANY PLAY BEING EQUAL ON 
EITHER SIDE OF MARK, 

TO ADJUST 

LOOSEN TWO ALLEN SET SCREWS WHICH 
FASTEN FLEXIBLE SHAFT. POSITION 
FLEXIBLE SHAFT UNTIL REQUIREMENT IS MET. 


Figure 5-74A. Keyboard (LK52BRW) 


5-80A 


Figure 270B 
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GEAR SHIFT KEY SPRIN 

TO CHECK 
DISCONNECT OPERATING LINKAGE 
FROM FLANGE SLEEVE BY REMOVING 
RETAINER RING . MOVE SPRING OUT 
FROM UNDER GEARS. CAUTION: PULL 
KEY TO LEFT SLOWLY. WHEN HEAD 
OF SPRING PIN BEGINS TO EMERGE 
HOLD IT IN PLACE UNTIL COMPLETE - 
LY OUT. OTHERWISE PIN AND 
SPRING WILL FLY WITH DANGER OF 


LOSS. 

REQUIREMENT 
MIN. 25 OZS. --- MAX. 40 OZS. 
TO DEPRESS KEY TO LOWERMOST 
POSITION. 


FLANGE SLEEVE 


RETAINER RING 


SPRING 


OPERATING LINKAGE 


Figure 5-74B. Keyboard (LK52BRW) 
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270B Figure 
5-75 


FOLLOWER LEVER SPRING 
REQUIREMENT 
PERFORATOR CLUTCH DISENGAGED 
MIN. 120OZS. 
MAX, 18 OZS. 
TO START ROLLER AWAY FROM RESET CAM. 


ROLLER 


RESET CAM 
ECCENTRIC STUD 


LOCK SCREW | 
(AT REAR) 


FOLLOWER LEVER 
ASSEMBLY 


FOLLOWER LEVER 


SPRING CODE BAR 


BAIL LATCH 


BRACKET 
ROLLER 
PIN 
CLUTCH TRIP BAR 
RESET LEVER CODE BAR BAIL 
0.010 INCH MINIMUM 


CODE BAR BAIL 
REQUIREMENT 
CONTROL KNOB INT POSITION, CODE BAR BAIL AT EXTREME LEFT, CLEARANCE 
MIN. SOME 
MAX, 0.006 INCH 
BETWEEN CODE BAR BAIL LATCH LEVER AND ROLLER. 


TO ADJUST 
POSITION ECCENTRIC STUD WITH LOCK SCREW LOOSENED TO MEET REQUIREMENT. 


RECHECK AFTER TIGHTENING LOCK SCREW, 


NOTE 


WITH ALL CLUTCHES LATCHED, DEPRESS LTRS KEY. AFTER CODE BARS 
HAVE FALLEN TO RIGHT, THERE MUST BE SOME CLEARANCE BETWEEN 
RESET LEVER AND PIN ON CLUTCH TRIP BAR AS MEASURED BETWEEN 
RESET CAM AND ROLLER. IF GAP CANNOT BE OBTAINED, REPOSITION 
REPERFORATOR TO RIGHT OR LEFT AND READJUST. 


Figure 5-75. Keyboard (LAK21, LAK33 and LAK47), 
Code Bar Bail and Cam Follower Mechanisms 
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Figure 270B 
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ma] 
i REAR BEARING SHAFT 
So FLEXIBLE COUPLING 
rot 
GUIDE BRACKET GUIDE PIN | REPERFORATOR DRIVE SHAFT 
Cae 


mt Lid CAM FOLLOWER ROLLER 
MOUNTING | ee 
SCREWS — ae § 
~ RESET CAM 
Tr (@) z 
@) fj ff __ i 


REPERFORATOR BASE 


TAPE GUIDE 


PUNCH SLIDE: 


CODE BAR EXTENSION 


CODE BAR EXTENSION 
GUIDE BRACKET 


MOUNTING SCREW IN 
MID-POSITION OF SLOT 


REPERFORATOR ALIGNMENT 
(1), REQUIREMENT 
PUNCH SLIDE LATCHES SHOULD ALIGN WITH CODE BAR EXTENSIONS 
MIN. 0.010 -- MAX. 0.020 INCH TO RIGHT OF CODE BAR EXTENSION. 
(2) REQUIREMENT 
RESET CAM SHOULD ALIGN WITH ITS CAM FOLLOWER ROLLER 
APPROXIMATELY 0.030 INCH FORWARD OF THE REAR EDGE OF THE ROLLER. 
TO ADJUST 
LOOSEN SET SCREWS AND DISENGAGE FLEXIBLE COUPLINGS. LOOSEN 
TWO ALIGNMENT BRACKET SCREWS AND THREE REPERFORATOR MOUNT- 
ING SCREWS, SET EXTENSION GUIDE PIN IN MIDDLE OF GUIDE BRACK- 
ET SLOT AND ALIGN REPERFORATOR AND RESET CAM. TIGHTEN REPER- 
FORATOR MOUNTING SCREWS. POSITION ALIGNMENT BRACKET SO 
THAT IT CONTACTS REPERFORATOR CASTING FOR ITS FULL LENGTH, AND 
TIGHTEN SCREWS. POSITION REAR BEARING BRACKET UNTIL REPERFORATOR 
DRIVE SHAFT LINES UP WITH BEARING BRACKET SHAFT, AND. TIGHTEN 
SCREWS. ENGAGE FLEXIBLE COUPLING. IF NECESSARY, REFINE LINE 
UP OF PUNCH SLIDE LATCHES AND CODE BAR EXTENSIONS BY ADJUST- 
ING THE CODE BAR EXTENSION GUIDE BRACKET IN ITS MOUNTING HOLES. 


Figure 5-76. Keyboard (LAK21, LAK33 and LAK47), Reperforator Shaft Alignment (ASR) 
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270B Figure 
5-77 


RELEASE LEVER 


MAIN TRIP LEVER 
UIR NT 
CLUTCH LATCHED, PUNCH 
RESET BAIL MUST BE IN ITS 
UPPERMOST POSITION WHEN 
THE TRIP LEVER IS 
MIN. 0.015 INCH 
MAX. 0.025 INCH 
BELOW THE END OF THE RELEASE 


FUNCTION CLUTCH RELEASE SPRING 
REQUIREMENT = = sts—~—~—S 
PERFORATOR CLUTCH DISENGAGED. 
MIN. 5 OZS. 
MAX. 8 OZS. 


LEVER. TO START RELEASE MOVING. 
TO ADJUST 
POSITION MAIN TRIP LEVER WITH AAA Fe 


ITS CLAMP SCREW LOOSENED. RELEASE SPRING 


— 


A) 


\d 


SS) 


CLAMP SCREW 


PUNCH RESET BAIL 


FUNCTION CLUTCH 


MAIN TRIP LEVER 


Figure 5-77. Keyboard (LAK21, LAK33 and LAK47), Typing Reperforator Trip Lever Mechanism 
CHANGE 3 5-83 


Figure 270B 
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CODE BAR EXTENSION AND PUNCH SLIDE LATCH 
REQUIREMENTS 
(1) SELECTOR SWITCH KNOB IN T POSITION. 
BLANK KEYLEVER DEPRESSED. PUNCH SLIDES er 
LATCHED, CLEARANCE SHOULD BE » 
MIN. SOME ---- MAX, 0.010 INCH 
BETWEEN CODE BAR EXTENSIONS AND 
CLOSEST PUNCH SLIDE LATCH. 
(2) LTRS KEYLEVER DEPRESSED, CODE BAR 
EXTENSIONS SHOULD ROTATE PUNCH 
SLIDE LATCHES TO RELEASE ALL PUNCH 


SLIDES. 

TO ADJUST 
POSITION GUIDE VERTICALLY WITH GUIDE PUNCH SLIDE LATCH SPRING 
LOCK NUT LOOSENED TO OBTAIN REQUIRED REQUIREMENT 


CLEARANCE. TIGHTEN LOCK NUT MIN. 1 OZ. 


MAX, 3 OZS. 
TO START LATCH MOVING. 


PUNCH SLIDE SPRING 


PUNCH SLIDE LATCH 


RESET BAIL 


PUNCH SLIDE LATCH 
SPRING 


GUIDE LOCK NUT 


GUIDE 


CODE BAR EXTENSION 


LL CODE BAR EXTENSION SPRING 
REQUIREMENT 


MIN. 5 OZS. 
MAX, 7 OZS. 
TO START EACH EXTENSION MOVING. 


Figure 5-78. Keyboard (LAK21, LAK33 and LAK47), and Typing Reperforator, 
Code Bar Extension and Punch Latch Mechanism 
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REPERFORATOR CLUTCH RELEASE TRIP 

REQUIREMENT 

REPERFORATOR CLUTCH SHOULD TRIP CONSISTENTLY IN K-T POSITION WHEN 
BLANK AND REPEAT KEYLEVERS ARE DEPRESSED SIMULTANEOUSLY. WHEN THE 
SELECTOR SWITCH KNOB IS TURNED FROM K TO K-T POSITION, THE 
REPERFORATOR CLUTCH SHOULD TRIP WHEN THE FIRST KEYLEVER IS DEPRESSED. 
CLEARANCE BETWEEN MAIN TRIP LEVER AND CLUTCH RELEASE 

MIN, 0.015 INCH 

MAX, 0.025 INCH 


TO ADJUST 
PLACE SELECTOR SWITCH KNOB IN T POSITION. LOOSEN MAIN TRIP LEVER LATCH 
CLAMP SCREWS AND MOVE LATCH TO EXTREME LEFT. WITH CODE BARS TO THE 
RIGHT, STRIKE BLANK KEYLEVER AND MOVE STOP BRACKET TO RIGHT UNTIL IT 
DISENGAGES LATCH. MOVE CLUTCH TRIP BAR EXTENSION TO RIGHT UNTIL IT 


LATCHES. POSITION MAIN TRIP LEVER LATCH TO RIGHT TO OBTAIN REQUIRED 
CLEARANCE. TIGHTEN SCREWS. 


TO CHECK 


WITH THE STOP BRACKET SCREWS FRICTION TIGHT, MOVE THE STOP BRACKET 
SLOWLY TO THE LEFT UNTIL THE LATCH JUST TRIPS. TURN ON MOTOR. DEPRESS 
BLANK AND REPEAT KEYLEVERS SIMULTANEOUSLY. IF OPERATION IS SATISFACTORY, 
TURN TO K POSITION AND BACK TO K-T POSITION. DEPRESS A KEYLEVER. 
REPERFORATOR CLUTCH SHOULD TRIP. IF IT DOES NOT, MOVE STOP 

BRACKET SLIGHTLY TO THE RIGHT AND REPEAT THE ABOVE ADJUSTMENT. 


NOTE: CHECK FOR CLEARANCE BETWEEN RESET BAIL AND SLIDES WHEN THE RESET 


LEVER IS TRIPPED. REFINE ADJUSTMENT IF NECESSARY TO OBTAIN 
OPERATIONAL CLEARANCE, 


TRIP LEVER GUIDE BRACKET 


CLUTCH RELEASE 


STOP BRACKET 


MAIN TRIP LEVER 


STOP BRACKET SCREWS 
CLUTCH TRIP BAR LINK RETURN SPRING IES 
MAIN TRIP 


LATCH LEVER G>p am 


PRY LUG =~ CLAMP SCREWS 


aa [re | 

= ia 
CLUTCH TRIP BAR LINK RETURN SPRING Ne rT ep ally 
REQUIREMENT Sa as 


CLUTCH DISENGAGED AND IN T POSITION @ID 
MIN, 40OZS. 


MAX, 6OZS. 


LATCH 
TO START MAIN TRIP LEVER LATCH MOVING CLUTCH TRIP BAR LINK 


Figure 5-79. Keyboard (LAK21, LAK33 and LAK47), Typing Reperforator Clutch Release Mechanism 


CHANGE 3 5-85 


Figure 
5-80 


CODE BAR EXTENSION BAIL SPRING 
REQUIREMENT 
SELECTOR SWITCH KNOB IN 
T POSITION 
MIN. 7 OZS. 
TO START EXTENSION BAIL 
MOVING. 


270B 


CODE BAR EXTENSION BLOCKING ASSEMBLY 
REQUIREMENT 


SELECTOR SWITCH KNOB IN K POSITION. CODE 
BAR EXTENSIONS AND CHARACTER COUNTER BARS 
SHOULD NOT OPERATE. 
(1) CLEARANCE BETWEEN RIGHT END AT CODE 
BAR EXTENSIONS AND CODE BARS. 
MIN. SOME 
MAX. 0.015 INCH 
(2) CLEARANCE BETWEEN BLOCKING LEVER AND 
SIDE OF NOTCH IN CHARACTER COUNTER 


CODE BARS. 
MIN. SOME 
MAX. 0.010 INCH 


TO ADJUST 
WITH CLUTCH LATCHED, TURN SELECTOR SWITCH KNOB 
TO THE K POSITION. STRIKE LTRS KEYLEVER AND 
ROTATE SIGNAL GENERATOR SHAFT TO RETURN CODE 
BARS TO EXTREME LEFT. WITH ADJUSTING SCREW 
FRICTION TIGHT, POSITION EXTENSION BAIL TO 
OBTAIN REQUIREMENT (1) AND POSITION BLOCKING 
LEVER TO OBTAIN REQUIREMENT (2). MAKE CERTAIN 
THAT THE CODE BAR EXTENSION BAIL IS FREE ON ITS 


= 
GUIDE POST. TEST OPERATION IN K, K-T AND T 
on POSITIONS. 
i EXTENSION | CLUTCH TRIP BAR 


SLIDE 
ADJUSTING  _CODE BAR 
EXTENSION 

SCRE BAIL SPRING i i | 


CODE BARS 


— ~_/-cHarACTER COUNTER 
CODE BARS 


BLOCKING LEVER 


DETENT LEVER SPRING 


CONTROL CAM 


DETENT LEVER 


DETENT LEVER SPRING 
REQUIREMENT 
MIN. 4 LBS. 
ROLLER MAX. 5 LBS. 


TO START LEVER MOVING. 


Figure 5-80. Keyboard (LAK21, LAK33 and LAK47), Code Bar Extension 
and Detent Lever Mechanisms 
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5-81 


ee ae 
RESET CAM FOLLOWER 
KEYBOARD CONTROL 
RESET LEVER SELECTION LEVER 
CAM FOLLOWER SPRING 


~ 
wn 
Oy Nan a swine 
14 <__ 
RESET LEVER SPRING | 


CONTROL CAM 
KEYBOARD CONTROL SWITCH 


CAM FOLLOWER SPRING 
QUIREMENT 
MIN, 3 OZS. 


MAX. 5 OZS. 
TO START CAM FOLLOWER MOVING. 


RESET LEVER SPRING 


REQUIREMENT 
SELECTOR SWITCH KNOB IN T POSITION 


MIN. 10 OZS. 
MAX, 14 OZS. 
TO START LEVER MOVING. 


KEYBOARD CONTROL SWITCH 


REQUIREMENT 
IN T OR K-T POSITIONS, GAP 


BETWEEN CONTACTS 
MIN. 0.015 INCH 


TO ADJUST 
BEND CONTACT SPRING. ALL 


CONTACTS SHOULD CLOSE WITH 
SOME OVERTRAVEL. 


KEYBOARD CONTROL SWITCH SPRING 


REQUIREMENT 
SELECTOR SWITCH KNOB IN T POSITION 


MIN. 1 OZ, 
MAX, 2 OZS. 
TO SEPARATE CONTACTS 


Figure 5-81, Keyboard (LAK21, LAK33 and LAK47), Reset Cam 
Follower and Control Switch Mechanisms 
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270B Figure 
5-81A 


POWER BACKSPACE SWITCH POSITION 
NOTE 

THIS IS NOT A ROUTINE ADJUSTMENT AND 
SHOULD BE CHECKED AND MADE ONLY IF TROUBLE 
IN ITS OPERATION IS ENCOUNTERED OR PARTS ARE 
DISASSEMBLED AND REPLACED, 

(1) REQUIREMENT 
WITH SWITCH OPERATING LEVER HELD PARALLEL 
TO THE TOP OF ITS MOUNTING BRACKET AND 
DEPRESSED TO LIMIT OF ITS TRAVEL, THE SWITCH 
SHALL BE OPERATED. 

(2) REQUIREMENT 
WITH SWITCH IN UNOPERATED CONDITION AND 
OPERATING LEVER HELD PARALLEL TO TOP OF ITS 
MOUNTING BRACKET, THERE SHOULD BE SOME 
CLEARANCE BETWEEN THE OPERATING LEVER 
AND TOP OF THE CURVED SLOT IN THE BRACKET. 

TO ADJUST 

POSITION SWITCH BRACKET WITH ITS MOUNTING 
SCREWS LOOSENED. 


SWITCH OPERATING LEVER 


SWITCH KEYLEVER 


BRACKET 


SWITCH OPERATING LEVER 


BACKSPACE SWITCH 


MOUNTING BRACKET 


Figure 5-81A. Keyboard (LAK33 and LAK47), Tape Backspace Switch 
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5-82 
g: REPERFORATORS CLUTCH SHOE LEVER 
LPR35, LPR36 AND LPR57 NOTE: y 
THIS ADJUSTMENT SHOULD BE MADE FOR BOTH “” 
SELECTING AND FUNCTION CLUTCHES. 
THE FOLLOWING A TMENT Ie SHEE 
le URES Se eGaei, a no (1) DISENGAGE CLUTCH. MEASURE CLEARANCE. 
ARE COMMON ATO AELTV FING (2) ALIGN HEAD OF CLUTCH DRUM MOUNTING ‘ie 
REPERFORATORS UNLESS IDENTIFIED Runt oeees HCE RMD oe a G i.) 
OTHERWISE NEALE YE ESS. oH m AIN = 
: TOGETHER AND ALLOW TO SNAP APART. 
TO FACILITATE ADJUSTMENTS, RE- MEASURE (CLEARANCE. 
MOVE TYPING REPERFORATOR FROM REQUIREMENT 
ITS BASE AS INSTRUCTED IN SECTION CLEARANCE BETWEEN SHOE LEVER AND STOP LUG: 
6, PARAGRAPH 4. MIN, 0.055 INCH----MAX. 0.085 INCH 
GREATER WHEN CLUTCH ENGAGED (2) THAN WHEN 
NOTE DISENGAGED (1). 
TO ADJUST y 
ADJUST THE SELECTOR MECHANISM ENGAGE WRENCH OR SCREWDRIVER WITH LUG ON be 
AS DESCRIBED IN CONNECTION WITH ADJUSTING DISK. ROTATE DISK WITH CLAMP 
THE TYPING UNIT, FIGURES 5-1 SCREWS LOOSENED. 
THROUGH 5-7 AND THE CLUTCH MECH- 
ANISM ADJUSTMENTS ACCORDING TO NOTE: 
FIGURE 5-19. AFTER MAKING ADJUSTMENT, DISENGAGE CLUTCH. 
REMOVE DRUM MOUNTING SCREW. ROTATE DRUM 
IN NORMAL DIRECTION AND CHECK TO SEE IF IT 
DRAGS ON SHOE. IF IT DOES REFINE ADJUSTMENT. 
CLAMP SCREW 
CLUTCH DRUM CLUTCH SHOE LEVER 


MOUNTING SCREW 


FUNCTION CLUTCH DRUM END PLAY 
(FOR LPR35 ONLY) 
REQUIREMENT 
WITH FUNCTION CLUTCH DISENGAGED: 
MIN. SOME=---MAX. 0.015 INCH 


HH : 
eZ WHEN PLAY IS TAKEN UP TO MAKE 
I y CLEARANCE MAX, 
i Y | TO ADJUST 


¥ COLLAR 


WITH ITS MOUNTING SCREW LOOSENED, 
MOVE DRUM TO EXTREME FRONT POSITION 

FUNCTION | TIGHTEN DRUM MOUNTING SCREW. 

CAM SLEEVE+ — POSITION COLLAR WITH MOUNTING q 
SCREW LOOSENED. ) 


(RIGHT SIDE VIEW) / cy anyp SCREW COLLAR MOUNTING SCREW 


ADJUSTING DISK Ke 


STOP LUG 


FUNCTION CLUTCH 
CAM SLEEVE 


DRUM 


MOUNTING SCREW 


FUNCTION CLUTCH DRUM END PLAY 

(FOR LPR36 AND LPR57) 

REQUIREMENT 
WITH FUNCTION CLUTCH DISENGAGED: 

MIN. SOME --- MAX. 0.015 INCH 

BETWEEN CAM SLEEVE AND COLLAR WHEN 
PLAY IS TAKEN UP TO MAKE CLEARANCE 
MAXIMUM, 

TO ADJUST 
POSITION COLLAR WITH MOUNTING 
SCREW LOOSENED. 


Figure 5-82. Typing Reperforator, Selecting and Function Cam-Clutches 
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TO CHECK 


270B Figure 


5-83 
WICK 
LUBRICATOR 
RESERVOIR CLAMP SCREW EUNCTION 
TRIP LEVER 


LOCK LEVER CAM 


SCREWS 
MAIN SHAFT 


(A) 
SELECTOR CAM LUBRICATOR 


REQUIREMENT 

LUBRICATOR TUBE SHOULD CLEAR HIGH PART OF LOCK 
LEVER CAM: CLUTCH SHOE LEVER 
MIN. 0.020 INCH 

HIGH PART OF SELECTOR LEVER CAMS SHOULD TOUCH 
LUBRICATOR WICK, BUT SHOULD NOT RAISE IT MORE 

THAN 1/32 INCH. 

THERE SHOULD BE SOME CLEARANCE BETWEEN MARK- 


LATCH LEVER 


ING LOCK LEVER SPRING AND RESERVOIR. spinal 
TO ADJUST sere # 
POSITION LUBRICATOR WITH MOUNTING SCREWS = \9 
LOOSENED. b—al EN) 
; as 


FUNCTION CLUTCH TRIP LEVER 

REQUIREMENT 
(1) WITH RELEASE RESTING ON MAIN TRIP LEVER (SEE 
BELOW), FUNCTION CLUTCH TRIP LEVER SHOULD EN- 
GAGE FULL THICKNESS OF SHOE LEVER. 
(2) MIN. SOME --- MAX. 0.010 INCH 
END PLAY IN TRIP LEVER. 

TO ADJUST FUNCTION CLUTCH #==—™ 
POSITION TRIP LEVER ON ITS SHAFT WITH CLAMP RIP LEVER 
SCREW LOOSENED. 


(RIGHT SIDE VIEWS) 


RELEASE 


(C) 
RESET ARM 


MAIN TRIP LEVER 
RESET ARM CLAMP SCREW 


TRIP FUNCTION CLUTCH AND POSITION 
MAIN SHAFT SO THAT RESET ARM IS 
HELD IN ITS HIGHEST POSITION BY CAM PIN. 
} RESET ARM 
REQUIREMENT 
(1) CLEARANCE BETWEEN RELEASE 
AND MAIN TRIP LEVER: 
MIN. 0.005 INCH --- MAX, 0.030 INCH 
(2) LATCH LEVER END PLAY; 
MIN. SOME --- MAX. 0.010 INCH 
(3) CLEARANCE BETWEEN RELEASE LEVER ‘\ 
AND FUNCTION CAM: 
MIN. SOME 
TO ADJUST 
POSITION RESET ARM WITH CLAMP 
SCREW LOOSENED, 


MAIN SHAFT 


LATCH LEVER 


(RIGHT SIDE VIEW) 


Figure 5-83. Typing Reperforator, Selecting and Function Mechanisms 
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(A) FOLLOWER LEVER* 
REQUIREMENT 
WITH FOLLOWER LEVER ON HIGH PART OF CAM: 
(1) CLEARANCE BETWEEN RELEASE AND MAIN TRIP LEVER: 
MIN, 0.010 INCH --- MAX, 0.030 INCH 
(2) SOME CLEARANCE BETWEEN MAIN TRIP LEVER AND DOWNSTOP BRACKET. 
TO ADJUST 
BY MEANS OF PRY POINT, POSITION ADJUSTING ARM ON FOLLOWER LEVER 
WITH LOCK NUT LOOSENED. 
(C) MAIN TRIP LEVER SPRING (LATEST DESIGN) 


REQUIREMENT 
TRIP RESET BAIL TRIP LEVER EXTENSION. 
PULLING AT TOP OF LEVER 
DOWNSTOP 


MIN. 1OZ, --~MAX. 4OZS. 

TO START LEVER MOVING, p 

ox NN NOTE DOWNSTO 
D>. fp \T MAY BE NECESSARY TO REMOVE 

ZF, RIBBON FEED MECHANISM WHEN 
t CHECKING THIS TENSION. 


\rriP LEVER 
EXTENSION 


SPRING 


MAIN TRIP LEVER SPRING (EARLY DESIGN) LEVER 
REQUIREMENT 


WITH FOLLOWER LEVER ON HIGH MAIN TRIP 


LEVER 
PART OF TRIP CAM: LOCK NUT 
MIN. 2-1/2 OZS. ---MAX. 4-1/20z8. SPRING 
TO START TRIP LEVER MOVING. ADJUSTING ONE 
ARM 


ce ADJUSTING ARM SPRING 
FUNCTION TRIP CAM - (B) ADJUSTING ARM SPRING 
PLO REQUIREMENT (EARLIER DESIGN) 

WITH FOLLOWER LEVER ON HIGH 
PART OF TRIPCAM AND MAIN TRIP 
LEVER HELD AWAY FROM ADJUSTING 
ARM: 

FOLLOWER LEVER MIN, 2-1/2 OZS. ---MAX. 40OZS> 

TO START ADJUSTING LEVER MOVING. 


(D) ADJUSTING ARM TORSION SPRING 


(LATEST DESTGN) 
WITH FOLLOWER LEVER ON LOW 


PART OF TRIP CAM AND MAIN. 


TRIP LEVER HELD AWAY FROM 
ADJUSTING ARM 
MIN. 1 OZ, --- MAX, 4OZS, 


TO START ADJUSTING LEVER MOVING. 
TORSION SPRING 


Figure 5-84. Typing Reperforator, Function and Selecting Mechanisms 
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270B Figure 
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(B) ROCKER BAIL UPPER ROLLER ROCKER BAIL 
REQUIREMENT 
WITH ROCKER BAIL POSITIONED TO ITS 
EXTREME LEFT AND UPPER ROLLER IN 
CONTACT WITH FUNCTION CAM: 

MIN. SOME --- MAX, 0.004 INCH 
CLEARANCE BETWEEN CAM AND LOWER 
ROLLER AT POINT OF LEAST CLEARANCE. 

TO ADJUST 
POSITION LOWER ROLLER MOUNTING 
SCREW IN ELONGATED SLOT WITH LOCK 
NUT LOOSENED, CHECK THROUGHOUT 
A COMPLETE REVOLUTION FOR BINDS. 


FUNCTION CAM 


LOWER ROLLER 


(C) ROCKER BAIL GUIDE BRACKET 


REQUIREMENT 
(1) ROCKER BAIL ROLLERS SHOULD ENGAGE 
FULL THICKNESS OF FUNCTION CAM. 

(2) LIFTER ROLLER IN FULL ENGAGEMENT 
WITH ROCKER BAIL CAMMING SURFACE. 
(SEE FIGURE 5-103). 


TO ADJUST 
POSITION ROCKER BAIL AND GUIDE 
BRACKET WITH GUIDE BRACKET MOUNT- 
ING SCREWS LOOSENED. 


MOUNTING SCREW 


LOCK NUT 


(REAR VIEW) 


ROLLERS 


PUSH LEVER 


SELECTING LEVER 


(A) PUNCH SLIDE LATCH SPRINGS 
TO CHECK 
SELECT LETTERS CODE COMBINATION 
(12345). POSITION ROCKER BAIL TO 
EXTREME LEFT. STRIP PUSH LEVERS 
FROM SELECTING LEVERS. 
REQUIREMENT 
MIN, 1-1/2 OZ. --- MAX. 3 OZS. 
TO START LATCH MOVING. 


FUNCTION 
CAM 


PUNCH SLIDE LATCH 


PUNCH SLIDE 
LATCH SPRING 


a: 


ROCKER BAIL 


GUIDE BRACKET 


MOUNTING SCREWS 


Figure 5-85, Typing Reperforator, Function Mechanism 
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Figure 270B 
5-86 


PERFORATOR POSITION 
(1) TO CHECK 
SELECT LETTERS CODE COMBINATION (12345). ROTATE MAIN SHAFT UNTIL 
FUNCTION CLUTCH TRIPS. 
REQUIREMENT 
CLEARANCE BETWEEN PUNCH SLIDE AND PUNCH SLIDE LATCH: 
MIN. 0.020 INCH --- MAX. 0.030 INCH 
AT SLIDE WHERE CLEARANCE IS LEAST. 
TO ADJUST 
LOOSEN PERFORATOR MOUNTING SCREWS, ADJUSTING CLAMP LOCK SCREW, 
ADJUSTING CLAMP PIVOT SCREW AND ANCHOR BRACKET SCREW UNTIL FRICTION 
TIGHT. PLACE TIP OF SCREW DRIVER BETWEEN SCREW AND RIM OF PRY HOLE AND 
PRY PERFORATOR UP OR DOWN. TIGHTEN ONLY ADJUSTING CLAMP LOCK SCREW. 
(2) TO CHECK 
SELECT "V" CODE COMBINATION (-2345). TRIP FUNCTION CLUTCH AND MOVE 
ROCKER BAIL TO EXTREME LEFT. 
REQUIREMENT 
CLEARANCE BETWEEN TOP OF THE REAR LEG OF STRIPPER PLATFORM AND TYPE- 
WHEEL FIGURE "5" WHEN UNIT IS IN STOP POSITION. 
MIN, 0.075 INCH --- MAX. 0.095 INCH 
TO ADJUST 
REMOVE RIBBON FROM CARRIER (FIGURE 5-113). POSITION PERFORATOR WITH 
TWO MOUNTING SCREWS, ADJUSTING CLAMP PIVOT SCREW AND ANCHOR 
BRACKET SCREW LOOSENED. CHECK RESET BAIL TRIP LEVER REQUIREMENT 
(FIGURE 5-90) FOR SOME CLEARANCE AND ADJUST IF NECESSARY . 
PERFORATOR 


TYPEWHEEL 
FIGURE "5" 


TYPEWHEEL ADJUSTING CLAMP 


LOCK SCREW 


STRIPPER PLATFORM 


ADJUSTING CLAMP 
PIVOT SCREW 


PUNCH SLIDE 


PUNCH MOUNTING SCREW 


PUNCH SLIDE 
LATCH 
PRY HOLE 


ANCHOR BRACKET 
SCREW (ALTERNATE 
POSITION) 


ANCHOR BRACKET SCREW 


PUNCH MOUNTING SCREW 


Figure 5-86. Typing Reperforator, Punch Mechanism 
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270B Figure 
5-87 


NOTE 
BEFORE PROCEEDING WITH THE PUNCH MECHANISM ADJUSTMENTS , CHECK THE ROCKER BAIL CAM 
FOLLOWER ROLLER ADJUSTMENT AND LOOSEN THE PUNCH SLIDE DOWNSTOP MOUNTING NUT AND 


GUIDE: MOUNTING: STUD: (A) TOGGLE BAIL ECCENTRIC (PRELIMINARY) 
REQUIREMENT —~ 
THE INDENT (HIGH SIDE OF ECCENTRIC) SHALL BE 
IN ITS UPPERMOST POSITION. 
TO ADJUST 
WITH THE TOGGLE ECCENTRIC SHAFT LOCK 
NUT FRICTION TIGHT POSITION ECCENTRIC. 


ar ars) 


PUNCH PIN, [>= e -~O© @ 
PUNCH SLIDE @ 
PUNCH TING o 

PQ 2 
© 


PUNCH PIN 
<n OUNCH SLIDE 


TOGGLE BAIL 
ECCENTRIC 


@ 


DOWNSTOP 


») 
MOUNTING NUT i 


STUD ——> mF Nae, FEED PAWL 
5; ue | STUD 
(© am 


MOUNTING NUTS 
MOUNTING STUDS 


159926 AS 2 
ANCHOR ' =a PLATE 
BRACKET \¢{I} cy 
PERFORATOR DRIVE LINK ww 
©) ANCHOR MOUNTING 
PERFORATOR DRIV SHAR De GSE eas 
Oh ee LINK SPRING POSITION 


REQUIREMENT 
MIN, 3-1/2 OZS. 
MAX. 8 OZS. 
+ TO PULL SPRINGS TO 
INSTALLED LENGTH 


(B) TOGGLE OPERATING ARM 

Ci) REQUIREMENT — 
TRIP FUNCTION CLUTCH AND ROTATE MAIN 
SHAFT UNTIL THE UPPER ROCKER BAIL 
ROLLER 1S ON HIGH PART OF ITS CAM. 
MIN. SOME --- MAX, 0.009 INCH 


OPERATING CLEARANCE BETWEEN FEED PAWL STUD AND 
ARM THE 159926 GAUGE. 
Sine} —F (2) CLEARANCE BETWEEN ARM AND OSCILLATING 
cramp | SHAFT BEARING HUB. 
SCREW MIN. 0.002 INCH --- MAX. 0.015 INCH 


WITH PLAY TAKEN UP IN DIRECTION TO 
MAKE CLEARANCE MAXIMUM. 
TO ADJUST 
WITH LOCK SCREW FRICTION TIGHT, POSITION 
TOGGLE BAIL AND OPERATING ARM, 


Figure 5-87. Typing Reperforator, Punch Mechanism 
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Figure 270B 
5-88 


(A) PUNCH PIN PENETRATION 
REQUIREMENT ——™ 
—— (1) WITH THE RUBOUT COMBINATION SELECTED, FUNCTION CLUTCH ENGAGED. ROTATE MAIN 
SHAFT UNTIL ALL PUNCH PINS ARE INTO OR ABOVE THE TAPE APERTURE IN PUNCH BLOCK, 
WITH THE 159926 GAUGE IN POSITION 
MIN. 0.050 INCH 
CLEARANCE BETWEEN FEED PAWL STUD AND THE GAUGE. 
(2) WITH RUBOUT COMBINATION SELECTED, FUNCTION CLUTCH ENGAGED. ROTATE MAIN SHAFT 
UNTIL ALL PUNCH PINS HAVE CLEARED THE PUNCH BLOCK. WITH THE 159926 GAUGE IN 
POSITION 
MAX. 0.080 INCH 
CLEARANCE BETWEEN FEED PAWL STUD AND GAUGE. 
TO ADJUST 
REFINE THE TOGGLE BAIL ECCENTRIC ADJUSTMENT KEEPING THE INDENT TO THE RIGHT OF A 
VERTICAL CENTERLINE THROUGH THE SHAFT. 


FEED WHEEL FEED PAWL STUD 
OPERATING ARM : 


PUNCH 
SLIDE 
GUIDE 


(C) PUNCH SLIDE DOWNSTOP POSITION 
REQUIREMENT ———<C=s‘“S~SCS 
WITH FUNCTION CLUTCH DISENGAGED AND 
LATCHED. PLAY TAKEN UP TOWARD THE TOP, 
CLEARANCE BETWEEN BOTH THE FRONT AND 
REAR PUNCH SLIDES AND THE DOWNSTOP PLATE 
MIN. SOME --- MAX, 0.008 INCH 
ALL OTHER PUNCH SLIDES SHALL HAVE SOME 
CLEARANCE. 


NOTE 


MMe 28 Ot 8 0 TO CHECK FOR SOME CLEARANCE, PLACE 
yO_ UNIT IN STOP POSITION , TRIP FUNCTION TRIP 
x] MECHANISM AND LATCHES, THE PUNCH SLIDES 


SHALL MOVE FULLY TO THEIR OPERATED POSITION, 


TO ADJUST 

WITH UNIT IN STOP POSITION , LOOSEN THE 
TWO DOWNSTOP PLATE MOUNTING LOCK NUTS 
AND LOCATE THE DOWNSTOP PLATE TO 

MEET THE REQUIREMENT. 


MAX, coed 


TAPE GAUGE 
159926 


PUNCH PIN 
OSCILLATING SHAFT -— 


PUNCH SLIDE 
GUIDE 


PUNCH 
SLIDE rn, 


(B) PUNCH SLIDE GUIDE 

REQUIREMENT 
THE PUNCH SLIDES SHOULD ALIGN WITH 
THEIR CORRESPON DING PUNCH PINS AND il 
SE FREE OF BINDS AFTER TIGHTENING THE i] p 
GUIDE MOUNTING STUDS. EACH PUNCH ©» 
SLIDE SHOULD RETURN FREELY AFTER BEING 
PUSHED IN NOT MORE THAN 1/16 INCH. 

TO ADJUST 
POSITION THE GUIDE WITH ITS MOUNTING 

DOWNSTOP PLATE 


STUDS FRICTION TIGHT. 


7) 


» 


TOGGLE BAIL ECCENTRIC 


MOUNTING NUTS 
MOUNTING STUDS 


Figure 5-88. Typing Reperforator, Punch Mechanism 
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RESET BAIL TRIP LEVER 
REQUIREMENT — 
(1) MANUALLY SELECT THE BLANK COMBINATION, a 
MANUALLY ROTATE RESET BAIL TRIP LEVER, 
THE PUNCH SLIDE RESET BAIL SHALL TRIP 
BEFORE THE FUNCTION CLUTCH IS TRIPPED. 
(2) WITH FUNCTION AND SELECTOR CLUTCHES DIS- 
ENGAGED AND LATCHED, THE PUNCH SLIDE 
RESET BAIL SHALL FULLY ENGAGE THE PUNCH 
SLIDE LATCHING SURFACE WHEN PLAY IN 
PARTS IS TAKEN UP IN DIRECTION TO 
MAKE THE ENGAGEMENT THE LEAST. 
TO ADJUST 
(1) WITH TRIP LEVER EXTENSION LOCK SCREW FRICTION 
TIGHT AND LETTERS COMBINATION 
SELECTED, POSITION RESET BAIL AGAINST PUNCH 
SLIDES. TAKE UP PLAY BETWEEN RESET BAIL 
AND TRIP LEVER IN A COUNTER CLOCKWISE 
DIRECTION. POSITION TRIP LEVER BY MEANS 
OF ITS PRY POINT. 
(2) RECHECK REQUIREMENT (1) ABOVE AND 


REFINE ADJUSTMENT IF NECESSARY. eee 


EXTENSION 


RESET BAIL 
TRIP LEVER 


TRIP LEVER 
EXTENSION 


RESET BAIL 


Figure 5-89. Typing Reperforator, Reset Bail Trip Lever 
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Figure 
5-89 


RELEASE LEVER 


5-95 


Figure 270B 
5~90 


PUNCH SLIDE 


ECCENTRIC SHAFT 


PUNCH SLIDE LATCH 
LOCK NUT 


RESET BAIL 


PUNCH SLIDE RESET BAIL 


REQUIREMENT 
FUNCTION CLUTCH DISENGAGED AND LATCHED. CLEARANCE AT 
PUNCH SLIDE LATCH CLOSEST TO PUNCH SLIDE: 
MIN. 0.005 INCH ---- MAX. 0.015 INCH 
TO ADJUST 
ROTATE THE RESET BAIL ECCENTRIC SHAFT WITH ITS LOCK NUT LOOSENED. 
KEEP THE INDENTATION IN THE ECCENTRIC SHAFT HIGH AND TO THE LEFT 
OF A VERTICAL CENTERLINE THROUGH THE SHAFT. 


NOTE 
THIS ADJUSTMENT AND LATERAL FEED WHEEL ADJUSTMENT 
ARE INTER-RELATED AND SHALL BE PERFORMED TOGETHER. 


RATCHET WHEEL a, 
DETENT ROLLER 


DETENT LEVER ECCENTRIC 


DETENT LEVER 5 ; “Creep PAWL 


FEED PAWL (PRELIMINARY) 
REQUIREMENT 


LOCK SCREW FUNCTION CLUTCH DISENGAGED AND LATCHED. THE INDENT OF 
FEED PAWL THE DETENT LEVER ECCENTRIC AT RIGHT ANGLE TO CENTER LINE 
ECCENTRIC OF DETENT ARM. DETENT ROLLER IN ENGAGEMENT WITH FEED 


WHEEL RATCHET, AND HIGH SIDE OF FEED PAWL ECCENTRIC TO 
RIGHT OF ITS LOCKING SCREW. THE FEED PAWL SHALL ENGAGE 
THE FIRST TOOTH BELOW HORIZONTAL CENTER LINE OF RATCHET 
WHEEL WITH NO PERCEPTIBLE CLEARANCE. 


TO ADJUST 
ROTATE THE FEED PAWL ECCENTRIC WITH LOCK SCREW LOOSENED. 


Figure 5-90. Typing Reperforator, Punch Slide Reset Bail and Feed Pawl 
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270B Figure 
5-91 


NOTE 
BEFORE PROCEEDING WITH THE FOLLOWING 
ADJUSTMENT CHECK BOTH TAPE GUIDE SPRING 
TENSIONS (FIGURE 5-93) 


DIE WHEEL 


TTS LOCK NUT 


FEED WHEEL 


156011 GUAGE 


we 
—a“ 
S&S 
ECCENTRIC STUD ©) 


TAPE 


FEED HOLE SPACING 

(i) REQUIREMENT 
WITH A PIECE OF TAPE PERFORATED WITH SIX SERIES OF 9 BLANK CODE COMEINA- 
TIONS FOLLOWED BY A LETTERS COMBINATION PLACED OVER THE SMOOTH SIDE 
OF THE 156011 TAPE GAUGE SO THAT THE CIRCULAR PORTION OF THE FIRST NUMBER 
2 CODE HOLE IN THE TAPE IS CONCENTRIC WITH THE FIRST HOLE OF THE TAPE 
GAUGE, THE NEXT FOUR HOLES IN THE TAPE GAUGE SHOULD BE VISIBLE THROUGH 
THE NUMBER 2 CODE HOLES IN THE TAPE AND THE CIRCULAR PORTION OF THE LAST 
(SIXTH) NUMBER 2 CODE HOLE IN THE TAPE SHALL BE ENTIRELY WITHIN THE .090 
DIAMETER HOLE OF THE TAPE GAUGE, 

(2) REQUIREMENT 
WITH TAPE SHOE HELD AWAY FROM FEED WHEEL, FEED PAWL AND DETENT DIS- 
ENGAGED AND TAPE REMOVED, FEED WHEEL SHOULD ROTATE FREELY. 

TO ADJUST 

WITH TAPE REMOVED FROM THE PUNCH MECHANISM, LOOSEN THE ECCENTRIC 
LOCK NUT AND ROTATE THE DIE WHEEL ECCENTRIC SHAFT UNTIL IT BINDS AGAINST 
THE FEED WHEEL. BACK OFF THE ECCENTRIC UNTIL THE DIE WHEEL IS JUST FREE. 
KEEP THE INDENT OF THE ECCENTRIC BELOW THE HORIZONTAL CENTERLINE OF THE 
STUD. REFINE ADJUSTMENT FOR REQUIREMENT (1), IF NECESSARY, BY MOVING 
THE DIE WHEEL TOWARD THE FEED WHEEL TO DECREASE THE CHARACTER SPACING 
AND AWAY FROM THE FEED WHEEL TO INCREASE THE CHARACTER SPACING, 


Figure 5-91. Typing Reperforator, Feed Hole Spacing 


ORIGINAL 5-97 


Figure 270B 
5-92 


4. —~— 
LOCK NUT RATCHET WHEEL 


ECCENTRIC STUD 


DETENT LEVER 


FEED PAWL 


——-—— FEED HOLE LATERAL ALIGNMENT (DETENT) 
(1) REQUIREMENT 
WHEN A PIECE OF TAPE IS PERFORATED 
WITH A SERIES OF BLANK CCDE COM- 
BINATIONS THE INDENTATIONS OF THE 
FEED WHEEL SHALL BE FULLY PUNCHED OUT. 
TO ADJUST 
RIGHT OR LEFT, ROTATE THE DETENT LEVER 
ECCENTRIC STUD CLOCKWISE TO MOVE THE 
FEED WHEEL PERFORATION TOWARDS THE 
LEADING EDGE OF THE CODE HOLES, AND 
COUNTERCLOCKWISE TO MOVE THE FEED 
WHEEL PERFORATIONS TOWARD THE TRAIL- 
ING EDGE OF THE CODE HOLES. REFINE 
THE FEED PAWL ADJUSTMENT. 


FEED WHEEL 


FRONT TO REAR, LOCSEN THE LCCK NUT 
ON THE ADJUSTING SCREW AND TURN THE 
SCREW CLOCKWISE TO MOVE TAPE TOWARD 
REFERENCE EDGE (REAR), AND CCUNTER- 
CLOCKWISE TO MOVE THE TAPE AWAY FROM 
REFERENCE EDGE (FRONT). 


SS 


0° © o 0 |@ e e! 
tey----4-- 
| 
{ 
I 
TAPE E ———= LOCK NUT 
MMT nn SCR ND 
SS | 
ae ' 
a iwi ADJUSTING 
z —< SCREW 


Figure 5-92. Typing Reperforator, Detent Lever and Feed Hole Lateral Alignment 
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5-93 


PUNCH PINS PUNCH SLIDE SPRING 


PUNCH SLIDE SPRING 
REQUIREMENT , 
LETTERS COMBINATION SET UP AND PUNCH 
SLIDES IN SELECTED POSITION. 
MIN, 2-1/4 OZS. 
MAX, 3-1/4 OZS. 
TO START EACH SLIDE MCVING co: 


PUNCH SLIDES 


TAPE CHUTE ASSEMBLY 


TAPE GUIDE ASSEMBLY SPRING 
UIREMENT 
THE TAPE GUIDE ASSEMBLY SHALL BE FREE TO RETURN TO REST 
AGAINST THE TAPE GUIDE BLOCK AFTER A 
MIN. 16 OZS. 
TO PULL THE TAPE GUIDE ASSEMBLY AWAY FROM THE BLOCK. 
TO ADJUST 
IF THE SPRING DOES NOT MEET THE REQUIREMENT , REPLACE 
THE SPRING. IF THE TAPE GUIDE ASSEMBLY IS NOT FREE TO 
RETURN , REPOSITION THE TAPE GUIDE ASSEMBLY MOUNTING 
POST TO FREE THE TAPE GUIDE ASSEMBLY. 


TAPE GUIDE 
BLOCK “~~ 


TAPE GUIDE SPRING (PUNCH BLOCK) 
(1) REQUIREMENT 
WITH TAPE REMOVED FROM THE PUNCH 
BLOCK THE TAPE GUIDE SPRING SHOULD 
REST AGAINST THE CLEARANCE SLOT IN 
THE BLOCK IN A SYMETRICAL MANNER 
TAPE GUIDE SPRING (TAPE CHUTE . 
REQUIREMENT ( ) (2) REQUIREMENT 
CLUTCH DISENGAGED AND TAPE THREADED THROUGH THE W/TH TAPE IN THE PUNCH BLCCK AND 


PUN ASSEnL, I SHOULO REGUIE ee ean 
MIN. 1-1/4 OZS. --- MAX. 2-1/4 OZS. ? 


TO JUST MOVE THE SPRING AWAY FROM THE TAPE. Te ERROR TNE IOEE: 


TAPE GUIDE SPRING 


eG TO ADJUST 
BEND THE SPRING AND POSITION IT WITH 
BEND THE SPRING. ITS MOUNTING SCREW LOOSENED. 
PUNCH Hoes 
GN ? THEA | 
Sa, TAPE GUIDE 
SPRING 
O Tl) eo 
O00 
PUNCH BLOCK 
STIL (TOP VIEW) 


Figure 5-93. Typing Reperforator, Punch Mechanism 
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DETENT LEVER 
FEED PAWL SPRING 


FEED PAWL SPRING | 


REQUIRE MENT 
FUNCTION CLUTCH DISENGAGED AND LATCH- 


ED, DETENT SPRING UNHOOKED FROM TOG- 
GLE BAIL 


MIN. 3 OZS. 
MAX. 4-1/2 OZS. 


TO START THE DETENT LEVER MOVING 


DETENT SPRING 


TOGGLE BAIL 


FEED PAWL SPRING 
DETENT LEVER 


DETENT LEVER SPRING eee sees | 


REQUIREMENT 
FUNCTION CLUTCH DISENGAGED AND LATCH- 
ED. FEED PAWL SPRING UNHOOKED. 
MIN. 7 OZS. 
MAX. 10 OZS. 


TO START THE DETENT LEVER MOVING. 


DETENT LEVER SPRING 


Figure 5-94. Typing Reperforator, Tape Feed Mechanism 
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FEED WHEEL 


270B 


TAPE SHOE TORSION SPRING 


REQUIREMENT 
MIN. 13 OZS. 
MAX. 18 OZS. 


Figure 


5-95 


TO MOVE TAPE SHOE FROM FEED WHEEL 


TORSION SPRING 


TAPE SHOE 


TAPE GUIDE 
REQUIRE MENT 


WITH TAPE GUIDE UNDER AND IN CONTACT 
WITH V-SHAPED PROJECTION OF DIE PLATE: * 
MIN, 0.008 INCH----MAX. 0.015 INCH 


CLEARANCE BETWEEN GUIDE AND TAPE PLAT- 
FORM. 


TO ADJUST 


WITH MOUNTING SCREW FRICTION TIGHT, 
PLACE 0.010 INCH FLAT GAUGE BETWEEN 
GUIDE AND TAPE PLATFORM. PRESS GUIDE 
DOWN AND TO LEFT. TIGHTEN MOUNTING 
SCREW, KEEPING FEED WHEEL ADJUSTING 
SCREW (FIGURE 5-92) STATIONARY BY 
MEANS OF ALLEN WRENCH, 


* GUIDE IS CONSIDERED "IN CONTACT" WITH 
PROJECTION WHEN 0.0015 INCH GAUGE CAN- 
NOT BE INSERTED BETWEEN THEM. 


Figure 5-95. Typing Reperforator, Feed Wheel and Tape Guide 


ORIGINAL 


5-101 


MOUNTING SCREW 


Figure 270B 
5-96 


FUNCTION CLUTCH RELEASE 


(A) FUNCTION CLUTCH RELEASE SPRING RELEASE SPRING 


REQUIREMENT 
TRIP FUNCTION CLUTCH. ROTATE MAIN 
SHAFT UNTIL RELEASE 1S RESET ON MAIN 
TRIP LEVER. 

MIN. 5 OZS. --- MAX. 8 OZS. 
TO START RELEASE MOVING. 


DOWNSTOP BRACKET 


CLUTCH TRIP LEVER 


MOUNTING SCREWS CLUTCH SHOE LEVER 


FUNCTION 
CLUTCH 


CLUTCH DISK 
STOP LUG 


(B) RELEASE DOWNSTOP BRACKET 
REQUIREMENT 


WITH FUNCTION CLUTCH TRIPPED, ROTATE SHAFT 
UNTIL CLEARANCE BETWEEN FUNCTION CLUTCH 
DISK STOP LUG AND CLUTCH STOP LEVER IS ATA 
MINIMUM, RELEASE RESTING AGAINST DOWN- 
STOP BRACKET. CLEARANCE BETWEEN FUNCTION 
CLUTCH DISK STOP LUG AND STOP LEVER: 
MIN. 0.002 INCH --- MAX, 0.045 INCH- 
TO ADJUST 
REMOVE TAPE GUARD- WITH DOWNSTOP BRACKET 
MOUNTING SCREWS FRICTION TIGHT POSITION 
BRACKET» RECHECK FOR SOME CLEARANCE BETWEEN. 


TRIP LEVER EXTENSION AND LEFT END OF SLOT IN 
RELEASE LEVER DOWNSTOP BRACKET. 


Figure 5-96. Typing Reperforator, Function Mechanism 
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PUSH BAR OPERATING BLADE (PRELIMINARY) 


TO CHECK 
BELL CRANK MANUALLY SELECT LETTERS CODE COMBINATION (12345). RO- 
SPRING (5) TATE MAIN SHAFT UNTIL FUNCTION CLUTCH TRIPS. HOLD NO. 
2 AND 3 BELL CRANKS AGAINST STOP POST. 
REQUIREMENT 


OPERATING BLADE PARALLEL TO (NOT NECESSARILY FLUSH WITH) 
NO. 2 AND 3 PUSH BARS. 

‘has TO ADJUST 

Ay 2 WITH ITS MOUNTING SCREWS FRICTION TIGHT, PRY TRANSFER 
MOUNTING BRACKET ALL THE WAY TO THE RIGHT (SEE FIGURE 
STOP POST 5-100). ADD OR REMOVE SHIMS UNDER OPERATING BLADE. 
< PLACE EXTRA SHIMS ON REAR MOUNTING SCREW BETWEEN 

BLADE AND FLAT WASHER. 


ayaa MOUNTING SCREWS 
PUSH BARS { = 


yy oman 


PUSH BAR OPERATING BLADE 
PUSH BAR OPERATING BLADE (FINAL) 
(1)TO CHECK 
BELL CRANK MANUALLY SELECT LETTERS CODE COMBINATION 
(12345). ROTATE MAIN SHAFT UNTIL FUNCTION 
CLUTCH TRIPS. MANUALLY SEAT PUSH BARS IN 
DETENTED POSITION. IN BAR WHICH IS NEAREST 
LEFT EDGE OF BLADE, TAKE UP PLAY TO LEFT 
AND REAR, AND THEN RELEASE. 


REQUIREMENT 

BELL CRANK S°RINGS 

TO CHECK ©) CLEARANCE BETWEEN BAR AND LEFT EDGE OF 
SELECT LETTERS CODE COMBINATION BLADE: 


MIN. 0.015 INCH --- MAX, 0,030 INCH 
(2) REQUIREMENT 
SOME CLEARANCE BETWEEN RIGHT EDGE OF 
BLADE AND PUSH BARS WHEN PLAY IN BARS 
HAS BEEN TAKEN UP TO RIGHT AND. RELEASED. 
(3) REQUIREMENT 
WITH UNIT IN STOP POSITION, SOME CLEAR- 
ANCE BETWEEN RIGHT EDGE OF BLADE AND 
BARS WHEN PLAY IN BARS HAS BEEN TAKEN 
UP TO RIGHT AND RELEASED. 
TO ADJUST 

WITH MOUNTING SCREWS LOOSENED, POSITION 
OPERATING BLADE IN ELONGATED HOLES. 


NOTE 

IT MAY BE NECESSARY TO 
REFINE THIS ADJUSTMENT 
AFTER ROCKER BAIL PILOT 
STUD ADJUSTMENT 
(FIGURE’ 5-98). 


(12345). ROTATE MAIN SHAFT UNTIL 
FUNCTION CLUTCH TRIPS. 


REQUIREMENT 
MIN. 1 .OZ.---MAX. 3 OZS. 
TO START PUSH BAR MOVING 
NOTE: 
CHECK ALL FIVE SPRINGS. 


PUSH BARS 


MOUNTING SCREWS 


(TOP VIEW) 


Figure 5-97. Typing Reperforator, Function Mechanism 
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5-97 


5-103 


Figure 270B 
5-98 


FUNCTION BOX REAR PLATE 


AIL P D 
PUSH BAR ROCKER BAIL PILOT STU 


OPERATING BLADE ————> 
NO.2 PUSH BAR 


NO.1 PUSH BAR ——»c—] 

NO. 5 PUSH BAR“ —— ——— 

LETTERS PUSH BAR )) 
KON 


FIGURES PUSH BAR» LOCK NUT 
NO. 3 PUSH BAR — 


ROCKER BAIL PILOT STUD . al 


TO CHECK 
SELECT BLANK COMBINATION. POSITION (TOP VIEW) 
ROCKER BAIL THROUGH A COMPLETE CYCLE 
TO INSURE THE CLEARANCE IS A MINIMUM, 
REQUIREMENT 
CLEARANCE BETWEEN FUNCTION BOX REAR 
PLATE AND PUSH BAR OPERATING BLADE: 
MIN, 0.005 INCH --- MAX. 0.020 INCH 
AT A POINT IN THE CYCLE AND WHEN PLAY IS 
TAKEN UP TO MAKE CLEARANCE MINIMUM. 
TO ADJUST 
POSITION ROCKER BAIL PILOT STUD IN : 
ELONGATED HOLE WITH LOCK NUT y 
LOOSENED. =a 


LATCH LEVER SPRING 


LATCH LEVER 


FUNCTION CLUTCH LATCH LEVER SPRING 


REQUIRE ME NT 
WITH FUNCTION CLUTCH TURNED TO STOP 
POSITION AND LATCH LEVER UNLATCHED: 

MIN. 12 OZS. ---MAX. 15 OZS. 
TO START LATCH LEVER MOVING. 


(REAR VIEW) 


Figure 5-98. Typing Reperforator, Function Mechanism 
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270B Figure 
5-99 


FUNCTION BOX 
REQUIREMENT 


MANUALLY SELECT LETTERS CODE COMBINATION (12345), ROTATE MAIN SHAFT UNTIL FUNCTION 
CLUTCH TRIPS , AND PUNCH SLIDES ARE DISENGAGED FROM LATCHES. THE TOP OF 
THE OPERATING BLADE SHALL BE 


NO. 2 OR 3 PUSH BAR 


BELOW THE TOPS OF THE NO, 2 AND 3 PUSH BARS, TAKE UP PLAY IN PUSHBARS IN A DOWNWARD 
DIRECTION THEN RELEASE, 


TO ADJUST 
WITH THREE MOUNTING SCREWS IN REAR PLATE AND ONE MOUNTING SCREW IN FRONT PLATE 
LOOSENED, POSITION FUNCTION BOX BY MEANS OF PRY POINT. CHECK POSITION OF BELL CRANK 
SPRING BRACKET. 


MOUNTING SCREW 


BELL CRANK 
SPRING BRACKET 


MOUNTING SCREW IN FRONT 
PLATE AT OTHER END OF SHAFT 


OPERATING BLADE 
BRACKET MOUNTING 


TRIP BRACKET 


ADJUSTMENT 
SLOT 


(REAR VIEW) 
FUNCTION BOX 


-ON UNITS EQUIPPED WITH TWO-PIECE TRIP BRACKET, SET ABOVE ADJUSTMENT JN CENTER OF ITS 
RANGE AND TIGHTEN SCREWS. LOOSEN TWO SCREWS WHICH MOUNT GUIDE TO BRACKET AND PO- 
SITION GUIDE TO MEET ABOVE REQUIREMENT. 


Figure 5-99. Typing Reperforator, Function Box Mechanism 
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5-100 


BELL CRANK 


TRANSFER MOUNTING BRACKET 
TO CHECK 
MANUALLY SELECT BLANK CODE 


COMBINATION. ROTATE MAIN SHAFT 
UNTIL FUNCTION CLUTCH TRIPS, 
REQUIREMENT 


WITH PUNCH SLIDES LATCHED (SEE FIGURE 


5-87) CLEARANCE BETWEEN BELL CRANK 
AND STOP POST: 


MAX. 0.018 INCH * 
AT BELL CRANK WHERE CLEARANCE IS MAXIMUM, 


WHEN BELL CRANK WITH MINIMUM 
CLEARANCE IS TOUCHING POST. 


TO ADJUST 


WITH MOUNTING SCREWS FRICTION TIGHT, 
PRY TRANSFER MOUNTING BRACKET TO 
LEFT UNTIL CLOSEST BELLCRANK TOUCHES 
POST. 


TIGHTEN MOUNTING SCREWS AND 
CHECK REQUIREMENT. 


CAUTION: BELL CRANK THAT YIELDS MOST 


SHOULD NOT YIELD MORE THAN 
0.007 INCH MEASURED AT POST. 


TRANSFER MOUNTING BRACKET 


MOUNTING SCREWS 


* NOTE 


REMOVAL OF FUNCTION BLADES 
(FIGURE 5-106) WILL FACILITATE 


MEASURING CLEARANCE, 
PRY POINT 


Figure 5-100. Typing Reperforator, Transfer Mechanism 
5-106 


ORIGINAL 


270B 


Figure 
5-101 


FIGURES EXTENSION ARM SPRING {| FIGURES ARM ASSEMBLY SPRING 
REQUIREMENT 

WITH ARM ASSEMBLIES IN LETTERS 
POSITION: 
MIN. 1-1/2 OZS.----MAX. 3-1/2 OZS. 


TO PULL SPRING TO INSTALLED LENGTH. 


ARM ASSEMBLIES 


IGURES EXTENSION ARM SPRING 
REQUIREMENT 
WITH ARM ASSEMBLIES IN LETTERS 
POSITION AND LETTERS EXTENSION ARM 
MANUALLY HELD IN POSITION: 
MIN. 5 OZS.----- MAX. 8 OZS. 
TO PULL SPRING TO INSTALLED 
LENGTH. 


LETTERS AND FIGURES YIELD ARMS 
(1) TO CHECK 

TRIP FUNCTION CLUTCH AND ROTATE MAIN 
SHAFT UNTIL ROCKER BAIL IS TO EXTREME 
LEFT. MANUALLY PLACE ARM ASSEMBLIES 
IN LETTERS POSITION. HOLD LETTERS- 


FIGURES BELL CRANK AGAINST LEFT EDGE 
OF STOP POST. 


PRY POINT 


FIGURES 
YIELD ARM 


== HYya-- i REQUIREMENT ‘ 
~ TS A ARR MIN. SOME=----MAX. 0.006 INCH 
= CLEARANCE BETWEEN BELL CRANK AND 
/ LETTERS EXTENSION ARM. 


FIGURES EXTENSION (ADJUSTMENT IS CONTINUED ON (FIGURE 5-102) 


ARM SPRING 


LETTERS EXTENSION ARM 
CLAMP SCREW 


FIGURES EXTENSION ARM 


LETTERS-FIGURES BELL CRANK 


*NOTE 
REMOVAL OF FUNCTION BLADES (FIGURE 5-106) 
WILL FACILITATE MEASURING CLEARANCE. 


Figure 5-101. Typing Reperforator, Function Box Mechanism 


ORIGINAL 5-107 


Figure 270B 
5-102 


ARM ASSEMBLIES, 


LETTERS ARM ® 
ASSEMBLY 


LETTERS ARM ASSEMBLY SPRING 
Se SPRING 


REQUIREMENT 
WITH ARM ASSEMBLIES IN FIGURES 
POSITION: 
MIN. 1-1/2 OZS. ----MAX. 3-1/2 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


LETTERS AND FIGURES YIELD ARMS (CONTINUED 


FROM FIGURE 5-101) 

(2) TO CHECK 
MANUALLY PLACE ARM ASSEMBLIES IN 
FIGURES POSITION, 


REQUIREMENT 
MIN. SOME----MAX. 0.008 INCH * LETTERS EXTENSION ARM SPRING 
CLEARANCE BETWEEN BELL CRANK REQUIREMENT 
AND FIGURES EXTENSION ARM. WITH ARM ASSEMBLIES IN FIGURES 
POSITION AND LETTERS EXTENSION ARM 
MANUALLY HELD IN POSITION 

MIN. 5 OZS.----MAX. 8 OZS. 
TO PULL SPRING TO INSTALLED 
LENGTH. 
LETTERS YIELD ARM 


LETTERS EXTENSION ARM 


PRY POINT 
a LETTERS EXTENSION 
FIGURES : ARM SPRING 
EXTENSION 
ARM .\ Sa 


CLAMP SCREW 
STOP POST 


* NOTE: 
REMOVAL OF FUNCTION 
BLADES (FIGURE 5-103) WILL 
FACILITATE MEASURING 
CLEARANCE. 


LETTERS-FIGURES 
BELL CRANK 


TO ADJUST 
LOOSEN CLAMP SCREWS IN BOTH LETTERS AND FIGURES 
YIELO ARMS. PLACE ARM ASSEMBLIES IN LETTERS POSITION 
(FIGURE 5-101). HOLD LETTERS-FIGURES BELL CRANK AGAINST 
LEFT SIDE OF STOP POST, AND BY MEANS OF PRY POINT, 
POSITION LETTERS YIELD ARM TO MEET CLEARANCE REQUIRE- 
MENT UNDER (1) OF FIGURE 5-101. TIGHTEN LETTERS YIELO 
ARM CLAMP SCREW. 
PLACE ARM ASSEMBLIES IN FIGURES POSITION. HOLO 3 
LETTERS-FIGURES BELL CRANK AGAINST RIGHT SIDE OF STOP : ) 
POST, AND BY MEANS OF PRY POINT POSITION FIGURES 
YIELD ARM (FIGURE 5-101) TO MEET REQUIREMENT UNDER (2) 
ABOVE. TIGHTEN FIGURES YIELD ARM CLAMP SCREW. 

CAUTION: ARM ASSEMBLIES MAY CHANGE POSITION OURING 
ADJUSTMENT. AS TIGHTENING OF SCREWS MAY AFFECT 
ADJUSTMENT, RECHECK REQUIREMENTS. 


Figure 5-102. Typing Reperforator, Function Box Mechanism 
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270B Figure 
5-103 


LIFTER 


ECCENTRIC SCREW LIFTER ARM 
(LOCK NUT ON OTHER 
END) 

LIFTER ROLLER 


Ro) Ke) LEFT DWELL SURFACE 
| 

RIGHT DWELL C) 

SURFACE 


LOCK PLATE SCREW ROCKER BAIL 


LIFTER ARM (REAR VIEW) 


TO CHECK 
TRIP FUNCTION CLUTCH. MOVE ROCKER 
BAIL TO EXTREME LEFT POSITION AND 
OBSERVE TRAVEL OF LIFTER ROLLER ON 
RIGHT DWELL SURFACE, MOVE ROCKER 
BAIL TO EXTREME RIGHT POSITION AND 
OBSERVE TRAVEL OF ROLLER ON LEFT 
DWELL SURFACE. 

REQUIREMENT 
APPROXIMATELY EQUAL TRAVEL ON EACH 
DWELL SURFACE. 

TO ADJUST 
LOOSEN LOCK PLATE SCREW UNTIL FRICTION 
TIGHT. WITH ECCENTRIC SCREW LOCK NUT 
FRICTION TIGHT, POSITION LIFTER ARM ON 
LIFTER. TIGHTEN LOCK PLATE SCREW. DO 
NOT TIGHTEN LOCK NUT. 


SS) 


FUNCTION BLADES 


LIFTER ARM ECCENTRIC SCREW 

REQUIREMENT 
WITH FUNCTION CLUTCH DISENGAGED: 

(1) CLEARANCE BETWEEN CLOSEST PROJECTION OF 
BELL CRANKS AND ASSOCIATED LETTERS OR 
FIGURES FUNCTION BLADE PROJECTION: 

MIN. 0.008 INCH --- MAX. 0.020 INCH 

(2) MIN. 0.005 INCH 
CLEARANCE FOR FUNCTION BLADES OTHER 
THAN LETTERS OR FIGURES IF UNIT IS SO 
EQUIPPED. 

TO ADJUST 
POSITION LIFTER ARM ECCENTRIC SCREW WITH 
LOCK NUT LOOSENED. 


BELL CRANK 


ECCENTRIC SCREW LIFTER ARM 
(LOCK NUT ON 


OTHER END) (REAR VIEW) 
Figure 5-103. Typing Reperforator, Function Box Mechanism 
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Figure 270B 


LIFTER PIN 
5-104 
LIFTER 
FUNCTION BOX MECHANISM 
CLAMP SCREW oe 
LOCK LEVER : ) 
LOCK ARM ASSEMBLY 
ROCKER BAIL 
LOCK LEVER 
REQUIREMENT ene Ve) 
(1) WITH LETTERS CODE COMBINATION (12345) SELECTED 
AND ROCKER BAIL TO EXTREME LEFT, TOGGLE 
LINKAGE SHOULD MOVE THROUGH POINT WHERE 
TOGGLE LINK AND LOCK LEVER ARE IN STRAIGHT 
LINE WITHOUT RAISING LIFTER. 
(2) WITH TOGGLE LINK AND LOCK LEVER IN 
STRAIGHT LINE, CLEARANCE BETWEEN TOGGLE 
LINK AND LIFTER PIN: 
MIN. SOME ---=MAX. 0.015 INCH a 
TO ADJUST ; ) 
POSITION LOCK LEVER ON LOCK ARM ASSEMBLY “il 
WITH CLAMP SCREW FRICTION TIGHT. 
NOTE: 
TO AVOID INTERFERENCE WITH LOCK LEVER, IT MAY BE NECESSARY 
TO MOVE HIGH PART OF CORRECTING DRIVE 
LINK ECCENTRIC BUSHING (SEE FIGURE 5-110) ABOVE 
HORIZONTAL CENTER LINE. 
N' PULSE BEAM 
REQUIREMENT 
MIN. 10OZS.---MAX. 15 OZS. 
TO PULL SPRING TO LENGTH.OF 7/16 
INCH. 
NO. 5 PULSE BEAM ) 
NO. 5 PULSE BEAM SPRING 
(TOP VIEW) 
Figure 5-104. Typing Reperforator, Function Box and Transfer Mechanisms 
5-110 


ORIGINAL 


5-105 
LOCK LEVER TRIP POST 
REQUIREMENT 
AS ROCKER BAIL APPROACHES EXTREME RIGHT 
POSITION, LOCK LEVER TOGGLE LINKAGE 
SHOULD BREAK AND LIFTER ROLLER SHOULD 
DROP ONTO RIGHT DWELL SURFACE. 
TO ADJUST 
BY MEANS OF PRY POINTS, POSITION LOCK 
LEVER TRIP POST WITH CLAMP SCREW LOOSENED. 
LIFTER ROLLER 
LOCK LEVER 
TOGGLE LINKAGE 
RIGHT DWELL 
SURFACE 
ROCKER BAIL 
mie Tee 
LOCK LEVER TRIP POST 
= 
CLAMP SCREW 


PRY POINTS 


(REAR VIEW) 


Figure 5-105. Typing Reperforator, Lock Lever Trip Post 


ORIGINAL bia 


Figure 270B 
5-106 
FUNCTION BLADE SPRINGS (2 OR MORE) 


LIFTER TOGGLE LINK SPRING REQUIREMENT 
REQUIREMENT ———~ WITH UNIT IN STOP POSITION: 


MIN. 7 OZS.---MAX. 10 OZS. 
WITH UNIT IN STOP POSITION: 
MIN. 11/2 OZS.---. MAX. 21/40ZS. TO START FUNCTION BLADE MOVING. 


TO PULL SPRING TO INSTALLED LENGTH. 


FUNCTION BLADE 


LIFTER TOGGLE LINK SPRING 


FUNCTION BLADE 
SPRINGS 


(REAR VIEW) 


LIFTER SPRING 


REQUIREMENT 

WITH UNIT IN STOP POSITION: 

MIN. 7 OZS.---MAX. 9 OZS. 

TO PULL SPRING TO INSTALLED LENGTH. 


CORRECTING DRIVE LINK SPRING (NON-YIELDING) 


REQUIREMENT 

WITH UNIT IN STOP POSITION: 
MIN. 5 OZS.----MAX. 9 OZS. 
TO START DRIVE LINK MOVING. 


(FOR CORRECTOR DRIVE LINK SPRING — YIELDING — 
EXTENSION SPRING — SEE FIGURE 5~-110A.) 


CORRECTING DRIVE LINK SPRING 


CORRECTING DRIVE LINK 


(TOP VIEW) 


Figure 5-106. Typing Reperforator, Function Box and Correcting Mechanisms 
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270B Figure 


5-107 
OSCILLATING DRIVE LINK 
TO CHECK 
POSITION ROCKER BAIL TO ITS EXTREME LEFT. 
REQUIREMENT 


SECTOR MOUNTING STUD, TOGGLE PIVOT SCREW AND OSCILLATING DRIVE BAIL 
MOUNTING SCREW SHOULD APPROXIMATELY LINE UP. 


TO ADJUST 
POSITION OSCILLATING DRIVE LINK BY MEANS OF ITS 
ECCENTRIC BUSHING. 


] °o 


OSCILLATING DRIVE BAIL 


OSCILLATING DRIVE BAIL MOUNTING SCREW 
TOGGLE PIVOT SCREW 


ECTOR MOUNTING STUD 


[2 
@yY~* maa ome 


AXIAL CORRECTING PLATE = 
2) CAO ECCENTRIC BUSHIN 
gal ROCKER BAIL 
ie (TOP VIEW) i ae DRIVE LINK 


OSCILLATING DRIVE BAIL 

REQUIREMENT 
WITH "BLANK" COMBINATION SELECTED , ROTATE MAIN SHAFT, TAKING UP AXIAL PLAY IN 
TYPE WHEEL SHAFT TOWARD FRONT OF UNIT, THE AXIAL CORRECTOR ROLLER SHALL ENTER THE 
FIRST NOTCH OF THE SECTOR CENTRALLY. 

TO ADJUST 
LOOSEN OSCILLATING BAIL ADJUSTING SCREW. SELECT "BLANK" COMBINATION. POSITION 
OSCILLATING BAIL BY MEANS OF ITS ELONGATED MOUNTING HOLE SO CORRECTOR ROLLER 
ENTERS FIRST NOTCH OF SECTOR WHEN ROCKER BAIL MOVES TO ITS EXTREME LEFT POSITION. 
HOLD CORRECTOR ROLLER FIRMLY IN FIRST NOTCH AND TAKE UP PLAY IN OSCILLATING 
BAIL LINKAGE BY APPLYING A FORCE TO OSCILLATING BAIL TOWARD REAR OF UNIT. TIGHTEN 
THE OSCILLATING BAIL ADJUSTING SCREW. 


Figure 5-107. Typing Reperforator, Axial Positioning Mechanism 
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Figure 270B 
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AXIAL SECTOR ALIGNMENT 
REQUIREMENT 
(1) TEETH OF AXIAL SECTOR AND AXIAL 
OUTPUT RACK SHOULD ENGAGE BY THEIR 
FULL THICKNESS. 
(2) GUIDE ROLLER FREE TO ROTATE. 
TO ADJUST 


LOOSEN LOCK NUT, DISENGAGE RACK. 
REMOVE RETAINING RING AND GUIDE 
ROLLER, ADD OR REMOVE SHIMS. PLACE 
EXTRA SHIMS ON TOP OF SHIM USED TO 
RETAIN FELT WASHER. 


NOTE: 
ON UNITS WITH LARGER 0.594 INCH 
DIAMETER ROLLER NO ADJUSTMENT IS 


( TOP VIEW ) REQUIRED. 


—————— AXIAL O 
AXIAL SECTOR FUERA 


MOUNTING STUD 
RETAINING RING 
SHIM 

FELT WASHER 


GUIDE ROLLER 


ne eee = ee 
SAANRIAANARAAANN fF RRR NNN 


( FRONT VIEW ) 


DETENT LEVERS 


DETENT LEVER SPRING 


ECCENTRIC SHAFT 
DETENT LEVER SPRINGS (6) 
MIN. 7 OZS.---MAX. 10 OZS. 
TO START DETENT LEVER MOVING. 
NOTE: 
CHECK ALL 6 SPRINGS. THERE 
ARE TWO ON THE AXIAL 
POSITIONING MECHANISM AND FOUR (TOP VIEW OF SPRINGS ON 
ON THE ROTARY POSITIONING MECHANISM. AXIAL POSITIONING MECHANISM) 


Figure 5-108. Typing Reperforator, Axial Positioning Mechanism 
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270B Figure 
5-109 


AXIAL OUTPUT RACK GUIDE ROLLER 

TO CHECK 
SELECT LINE FEED CODE COMBINATION 
(-2---). ROTATE MAIN SHAFT UNTIL 
ECCENTRIC HAS ROTATED 90 DEGREES. 
TAKE UP PLAY TO MAKE CLEARANCE BE- 
TWEEN OUTPUT RACK AND GUIDE ROLLER 
MAXIMUM, 

REQUIREMENT 

MIN. SOME--------- MAX. 0.008 INCH 

TO ADJUST 
POSITION GUIDE ROLLER MOUNTING 
STUD IN ELONGATED HOLE WITH LOCK 
NUT LOOSENED. 


GUIDE ROLLER 


ECCENTRIC 


MOUNTING STUD 


— 90° 


(TOP VIEW) 


NO. 4 PUSH BAR 


GUIDE BRACKET 


MOUNTING SCREWS 
PUSH BAR GUIDE BRACKET 
TO CHECK 
MANUALLY SELECT CARRIAGE RETURN CODE COMBINATION 
(---4-). ROTATE MAIN SHAFT SO THAT NO. 4 PUSH BAR 
MOVES THROUGH COMPLETE RANGE OF TRAVEL. 
REQUIREMENT 
WHEN PLAY IS TAKEN UP TO MAKE CLEARANCE 
MAXIMUM: 
MIN. SOME----MAX,. 0.008 INCH 
BETWEEN NO. 4 PUSH BAR AND GUIDE BRACKET 
THROUGHOUT COMPLETE TRAVEL OF BAR. 
TO ADJUST 
POSITION GUIDE BRACKET WITH MOUNTING SCREWS 
LOOSENED. 


Figure 5-109. Typing Reperforator, Axial and Rotary Positioning Mechanisms 
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Figure 270B 
5-110 
(FOR AXIAL CORRECTOR - YIELDING - SEE FIGURE 5-110A) 
AXIAL CORRECTOR (NON-YIELDING) 
ss (1) TO CHECK 
AXIAL SECTOR SELECT BLANK CODE COMBINATION. TRIP FUNCTION 
FOURTH CLUTCH AND MOVE ROCKER BAIL TO EXTREME LEFT. 


) REQUIREMENT 
Nolen NF ROLLER ON AXIAL CORRECTING PLATE FIRMLY SEATED 


IN FIRST NOTCH OF AXIAL SECTOR. 

(2) TO CHECK 
SELECT LETTERS CODE COMBINATION (12345). TRIP 
FUNCTION CLUTCH AND MOVE ROCKER BAIL TO 
EXTREME LEFT. 


ace 
ROLLER ON AXIAL CORRECTING PLATE FIRMLY SEATED 


IN FOURTH NOTCH OF AXIAL SECTOR. 
— is CORRECTING PLATE 


ADJUSTING SCREWS 


are 

ed 

A_A 
ROLLER CORRECTING DRIVE LINK ECCENTRIC BUSHING es 
eed (TOP VIEW) TO ADJUST ROCKER BAIL 
NOCH (1) LOOSEN THE TWO DRIVE LINK ADJUSTING SCREWS. FIRMLY 

SEAT THE AXIAL CORRECTOR ROLLER INTO THE FIRST NOTCH 
MOUNTING OF THE SECTOR BY MANUALLY APPLYING AND HOLDING 


THIS POSITION FOR THE NEXT PART OF THE ADJUSTMENT. 
(2) APPLY A MANUAL PRESSURE ON THE DRIVE LINK SUCH THAT 
THE SLOT IN THE LINK WILL BOTTOM AGAINST THE BUSHING 
OF THE ROCKER BAIL. 
(3) MAINTAINING PRESSURE AT THESE TWO PLACES. TIGHTEN 
ADJUSTING SGREWS. 


LL CapgustinG HOLES IDLER GEAR ECCENTRIC SHAFT 
REQUIREMENT 
WITH UNIT IN LETTERS CONDITION AND FUNCTION 
CLUTCH DISENGAGED: 
MIN. SOME ----- MAX. 0.015 INCH 
CLEARANCE BETWEEN TYPEWHEEL RACK TOOTH AND 
IDLER GEAR TOOTH. 
TO ADJUST 
WITH MOUNTING SCREW LOOSENED, POSITION 
IDLER GEAR ECCENTRIC SHAFT BY MEANS OF THREE 
ADJUSTING HOLES. CHECK RACK THROUGHOUT 
ITS TRAVEL FOR BINDS. 


4 
Li 
rosy 


(TOP VIEW) 
TYPEWHEEL RACK 
ECCENTRIC 
SHAFT 

HORIZONTAL CENTER LINE OF SHAFT 


IDLER GEAR 
Figure 5-110. Typing Reperforator, Correcting Mechanism 
5-116 CHANGE 3 


270B Figure 


5-110A 
CORRECTOR DRIVE LINK (YIELDING) (FOR CORRECTOR DRIVE LINK SPRING- 
EXTENSION SPRING TENSION NON-YIELDING - SEE FIGURE 5-106) 


== REQUIREMENT OSCILLATING BAIL 


WITH ALL SPACING CODE COMBINATION 
SELECTED, THE FUNCTION CLUTCH 
TRIPPED, AND THE ROCKER BAIL IN ITS 
EXTREME LEFT POSITION, PLACE A 32 OZS., 
SPRING HOOK ON THE END OF THE COR- 
RECTOR AXIAL PLATE. IT SHOULD TAKE 
MIN, 16 OZS.---MAX, 32 OZS. 
TO MOVE THE ROLLER FROM THE NOTCH 
IN THE SECTOR. 


OSCILLATING BAIL 
ADJUSTING SCREW 
(MOUNTED IN AN 
ELONGATED HOLE) 


DRIVE LINK 
EXTENSION 
ADJUSTING SCREWS 


SECTOR ae 


DRIVE LINK 
EXTENSION 


AXIAL 
CORRECTOR 


AXIAL CORRECTOR LINK 


AXIAL CORRECTOR (YIELDING) 


REQUIREMENT 
WITH ALL SPACING CODE COMBINATION SELECTED, FUNCTION 
CLUTCH TRIPPED AND ROCKER BAIL IN ITS EXTREME LEFT POSITION, 
THE AXIAL CORRECTOR ROLLER SHOULD SEAT IN THE FIRST SECTOR 
NOTCH AND THERE SHOULD BE 

MIN. 0.005 INCH 

BETWEEN THE ENDS OF THE SLOT AND THE SPRING POST. CHECK 
BOTH SIDES AND CHECK SEATING IN FOURTH NOTCH (LETTERS 
SELECTION). TURN THE TRU ARC FASTENING THE DRIVE LINK 
EXTENSION TO THE CORRECTOR PLATE TO CHECK THE MINIMUM 
REQUIREMENT. 


ROCKER BAIL IN 
EXTREME LEFT POSITION 


TO ADJUST 
LOOSEN TWO DRIVE LINK ADJUSTING SCREWS. POSITION DRIVE LINK 


TO MEET THE REQUIREMENT AND RETIGHTEN THE SCREWS. 


Figure 5-110A. Typing Reperforator, Correcting Mechanism 
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5-111 


ROTARY CORRECTING LEVER 
(1) TO CHECK 
LOOSEN CORRECTING CLAMP ADJUSTING SCREW. WITH UNIT IN FIGURES CONDITION, 
SELECT NO. 9 CODE COMBINATION (---45). TRIP FUNCTION CLUTCH AND POSITION 
ROCKER BAIL TO EXTREME LEFT. MANUALLY SEAT ROTARY CORRECTING LEVER IN TYPE 
WHEEL RACK. 
REQUIREMENT 
SECOND TOOTH FROM TOP OF RACK SEATED BETWEEN LOBES OF CORRECTING LEVER. 
TO ADJUST 
LOOSEN ECCENTRIC BUSHING LOCK NUT. WITH CLAMP ADJUSTING SCREW LOOSENED 
AND CORRECTING LEVER PIVOT TO RIGHT OF CENTER LINE, POSITION CORRECTING 
LEVER. TIGHTEN BUSHING LOCK NUT. DO NOT TIGHTEN CLAMP ADJUSTING SCREW 
AT THIS TIME. 
(2) TO CHECK 
IN A MANNER SIMILAR TO THAT DESCRIBED ABOVE CHECK ENGAGEMENT OF FIFTH 
TOOTH (--34- CODE COMBINATION SELECTED IN FIGURES CONDITION), NINTH TOOTH 
(---4- CODE COMBINATION SELECTED IN LETTERS CONDITION) AND SIXTEENTH TOOTH 
(-+3-5 CODE COMBINATION SELECTED IN LETTERS CONDITION). 
TO ADJUST 


REFINE ADJUSTMENT UNDER (1) ABOVE. ADJUSTING SCREW 


CENTER tn ECCENTRIC BUSHING ECCENTRIC BUSHING 
LINE 
(ADJUSTMENT Surg LOCK NUT 
CONTINUED ON Uro—z 
FIGURE 5-112) = 
(o-) PIVOT 
ed = 


CORRECTING CLAMP 

ROTARY 

CORRECTING LEVER 

m= 
—. \ 

G 

a 

c\ 


®@ 


TYPEWHEEL are 
RACK 


Figure 5-111. Typing Reperforator, Rotary Correcting Lever 


ORIGINAL 
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Figure 270B 
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ADJUSTING SCREW 


ECCENTRIC 


(LEFT SIDE VIEW) 
CORRECTING CLAMP 


(REAR VIEW) 


ROTARY CORRECTING LEVER (CONTINUED FROM FIGURE 5-111) 


(3) TO CHECK 
WITH UNIT IN LETTERS CONDITION, SELECT LETTERS CODE 
COMBINATION (12345). POSITION ROCKER BAIL TO EX- 
TREME LEFT. MANUALLY SEAT CORRECTING LEVER IN RACK. 
REQUIREMENT 
A. LOBES OF ROTARY CORRECTING LEVER FIRMLY SEATED 
IN TYPEWHEEL RACK. 
B. END PLAY BETWEEN CORRECTING CLAMP AND y 


TYPEWHEEL RACK 


ECCENTRIC BUSHING: 
MIN. SOME----MAX. 0.006 INCH 

TO ADJUST AXIAL SECTOR 
WITH CORRECTING CLAMP ADJUSTING SCREW LOOSENED, 
TRIP FUNCTION CLUTCH AND ROTATE MAIN SHAFT UN- 
TIL ROLLER ON AXIAL CORRECTING PLATE APPROACHES 
SEATED POSITION IN NOTCH OF AXIAL SECTOR. WHEN 
CLEARANCE BETWEEN ROLLER AND SECTOR IS ~~ 

MIN. SOME=----MAX. 0.005 INCH 


ptt) } 
POSITION CORRECTING LEVER FINGER-TIGHT AGAINST ial 
RACK. TIGHTEN CORRECTING CLAMP HH fH 
a 


ADJUSTING SCREW. 


AXIAL CORRECTING PLATE 


(TOP VIEW) 


ROLLER 


Figure 5-112. Typing Reperforator, Rotary Correcting Lever 
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ADJUSTING SLOT 


REAR GUIDE POST fae 


(\) LOCK SCREW 


YJeo 


O 


RIBBON OSCILLATING LEVER 


RIBBON CARRIER 


RIBBON CARRIER 

REQUIREMENT 
WITH FUNCTION CLUTCH DISENGAGED: 
(1) RIBBON SHOULD OVERLAP TAPE, 
(2) LAST PRINTED CHARACTER SHOULD BE 
VISIBLE. 

TO ADJUST 
WITH LOCK SCREW LOOSENED, POSITION 
RIBBON OSCILLATING LEVER BY MEANS OF 
ADJUSTING SLOT. 


NOTE: 
THERE SHOULD BE SOME END 
PLAY BETWEEN CARRIER AND 
REAR GUIDE POST WHEN UNIT 
IS IN STOP POSITION. 


TAPE (TOP VIEW) 


Figure 5-113. Typing Reperforator, Ribbon Oscillating Mechanism 
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PRINTING TRIP LINK 
TO CHECK. 
TRIP FUNCTION CLUTCH AND POSITION ROCKER BAIL TO EXTREME LEFT. MANUALLY LIFT 
ACCELERATOR SO THAT LATCHING SURFACES OF PRINTING LATCH AND ACCELERATOR ARE EVEN. 
REQUIREMENT 
MIN, SOME --- MAX. 0.015 INCH 
CLEARANCE BETWEEN ACCELERATOR AND LATCH. 
TO ADJUST 
WITH LOCK NUT LOOSENED, POSITION PRINTING TRIP LINK BY MEANS OF ECCENTRIC MOUNTING 
SCREW. KEEP HIGH PART OF SCREW TO LEFT OF CENTER LINE, 


ACCELERATOR SPRING 
REQUIREMENT 
WITH UNIT IN IDLE 
CONDITION: 

MIN, 26 OZS. -— MAX, 320ZS.. 
TO PULL SPRING TO INSTALLED 
LENGTH. 


ACCELERATOR 


7 PRINT HAMMER 


ACCELERATOR SPRING 
PRINTING TRIP LINK 


ECCENTRIC 
MOUNTING 


LOCK NUT#f} 
PRINTING TRIP LINK SPRING 
PRINTING LATCH SPRING REQUIREMENT 

REQUIREMENT MIN. 4OZS. --~MAX. 7OZS. 


WITH UNIT IN IDLE CONDITION: TO PULL SPRING TO POSITION 
(LEFT SIDE VIEW) MIN. 5 OZS. --- MAX. 70ZS. LENGTH. TYPE WHEEL 
TO PULL SPRING TO POSITION 


LENGTH. 


PRINT HAMMER SPRING 
REQUIREMENT 
WITH UNIT IN IDLE CONDITION 
MIN. 1OZ. ---MAX. 3OZS. 
PUSH PRINT HAMMER LEVER UNTIL a ae ie . 
TOP OF HAMMER HEAD IS LEVEL HAMMER 
WITH TYPE WHEEL. PRINT HAMMER HEAO 


SPRING 


Figure 5-114. Typing Reperforator, Printing Mechanism 
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5-115 


ROTARY 
CORRECTION 
LEVER 


PRINT HAMMER (PRELIMINARY) TYPE WHEEL 
REQUIREMENT RACK 
POSITION PRINT HAMMER 
MIN. 0.030 INCH -=- MAX, 0.040 INCH 
FROM THE PIN PO!NTS ON THE FEED WHEEL. 
TO ADJUST 
WITH THE PRINT HAMMER SHAFT LOCK NUT LOOSE 
POSITION THE PRINT HAMMER BY TURNING THE 
SHAFT CLOCKWISE TO MOVE PRINT HAMMER 
TOWARD THE FEED WHEEL AND COUNTER CLOCK- 
WISE TO MOVE THE PRINT HAMMER AWAY FROM 
THE FEED WHEEL. 


TYPE WHEEL 


a 
Ps TYPE WHEEL POSITIONING AND PRINT HAMMER 
5 INAL 
TYPE WHEEL YS TYPE WHEEL REQUIREMENT 
LOCK NUT WITH "M" CODE COMBINATION (--345) SELECTED, 


AND ROCKER BAIL IN ITS EXTREME LEFT POSITION 
CHECK THAT THE ROTARY CORRECTOR IS FIRMLY 
SEATED IN THE TYPE WHEEL RACK. THE TYPE 
WHEEL AND PRINT HAMMER ALIGNMENT COULD 
BE SUCH THAT A FULL CHARACTER IS PRINTED 
UNIFORMLY BETWEEN THE FEED HOLES. 

TO ADJUST 
WITH TYPEWHEEL LOCK NUT LOOSE POSITION 
THE TYPE WHEEL. IF NECESSARY, REFINE THE 
PRINT HAMMER ADJUSTMENT MAKING CERTAIN 
THE PRINT HAMMER HEAD DOES NOT COME IN 
CONTACT WITH THE FEED WHEEL. 


LOCK NUT 


ee, 
FA (al 


ti [ 
i YJ} PRINT HAMMER 


PRINT HAMMER SHAFT 
FRONT VIEW 


Figure 5-115. Typing Reperforator, Printing Mechanism 
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LATEST DESHGN (FOR EARLIER DESIGN SEE (FIGURES 5-118, 5-119, AND 5-119A) 


RATCHET WHEEL T@RQUE SPRING 
REQUIREMENT 
MIN. 1 OZS, --- MAX. 3 OZS. 
APPLIED TANGENTIALLY TO THE RATCHET 
WHEEL TO START IT TO ROTATE. 


FEED PAWL SPRING 

REQUIREMENT 
WITH ROCKER BAIL TO EXTREME RIGHT: 
MIN. 4 OZS. --- MAX. 6 OZS. 
TO PULL FEED PAWL SPRING TO 
INSTALLED LENGTH. 


FEED PAWL 


DRIVE ARM (CHADLESS TAPE) 


ADJUSTABLE EXTENSION ARM 


(CHADLESS TAPE) 
RIBBON REVERSING ARM 


CHECK PAWL 
ROCKER BAIL 
DRIVE ARM ADJUSTMENT SCREW 


DRIVE ARM 
TO CHECK 
POSITION ROCKER BAIL TO EXTREME LEFT. HOLD THE RIBBON REVERSING ARM UNDER LOWER REVER- 
ING EXTENSION OF FEED PAWL, 
REQUIREMENT 
(1) CLEARANCE BETWEEN BLOCKING EDGE OF RIBBON REVERSE ARM AND REVERSING EXTENSION OF 
FEED PAWL: 
MIN. SOME 
(2) CLEARANCE SHALL NOT BE SO GREAT AS TO ALLOW FEED PAWL TO FEED MORE THAN TWO TEETH 
AT A TIME. 
(3) FEED PAWL DETENTED IN BOTH ITS RIGHT AND LEFT POSITION. 
TO ADJUST 
POSITION DRIVE ARM ADJUSTABLE EXTENSION LEVER WITH ITS MOUNTING SCREW LOOSENED. 


Figure 5-116. Typing Reperforator, Ribbon Feed Mechanism Latest Design 


5-122 CHANGE 1 


270B Figure 
5-117 


LATEST DESIGN (FOR EARLIER DESIGN SEE (FIGURES 5-118, 5-119 AND 5-119A) 


DETENT SPRING 
REQUIREMENT 
WITH REVERSING ARM IN ITS EXTREME 
RIGHT OR LEFT POSITION: 
MIN. 2 OZS. --- MAX. 4 OZS. 
DRIVE ARM SPRING TO PULL DETENT SPRING TO ITS 
REQUIREMENT INSTALLED LENGTH. 
WITH ROCKER BAIL TO EXTREME RIGHT: 


MIN. 9 OZS. --- MAX. 14 OZS. 
TO PULL DRIVE ARM SPRING TO | 


INSTALLED LENGTH. 


Ge 


Comm WE 


DETENT SPRING 


DRIVE ARM SPRING 


TAPE DEPRESSOR 


TAPE PLATFORM 
REQUIREMENT 
TOP SURFACE OF TAPE PLATFORM 
SHOULD BE FLUSH WITH TOP 
SURFACE OF TAPE GUIDE. 


TO ADJUST 
WITH TAPE PLATFORM MOUNTING 
SCREWS LOOSENED, POSITION 
TAPE PLATFORM. 


TAPE GUIDE 


| 


CLAMP PLATE 


CLAMP PLATE SPRING 
REQUIREMENT 
OUNTING SCREWS FUNCTION CLUTCH DISENGAGED 
AND LATCHED. CLAMP PLATE SPRING 
BOWED TO THE RIGHT. 
MIN, 18 OZS.---MAX, 24 OZS. 
TO MOVE CLAMP PLATE FROM BOTTOM 
(FRONT VIEW) OF SLOT IN TAPE DEPRESSOR. 


Figure 5-117. Typing Reperforator, Ribbon Feed Mechanism (Latest Design) 
And Slack Tape Mechanism 


CHANGE 3 5-123 


Figure 270B 
5-118 


EARLY DESIGN 
(FOR LATEST DESIGN SEE FIGURES 5-116 AND 5-117) RIBBON: EEED PAWL SPRING: 
REQUIREMENT 
WITH ROCKER BAIL TO EXTREME LEFT: 


RIBBON FEED PAWL SPRING MIN. 10 OZS.----MAX. 14 OZS. 


RETAINING PAWL 


RIBBON FEED ECCENTRIC STUD 


REQUIREMENT 
(1) WITH ROCKER BAIL TO EXTREME LEFT, THERE 
SHOULD BE ; 
MIN, 0.015 INCH---MAX. 0.025 INCH 
BETWEEN RETAINING PAWL AND RATCHET ROCKER BAIL 
TOOTH ON SIDE WHERE CLEARANCE IS 
LEAST. PRY POINT 


TO ADJUST 
(1) UNITS EQUIPPED WITH ECCENTRIC 
STUD: POSITION STUD WITH LOCK 
NUT LOOSENED. 
(2) UNITS EQUIPPED WITH ADJUSTABLE 
ARM: BY MEANS OF PRY POINT, 
POSITION ADJUSTABLE ARM WITH 


MOUNTING SCREWS FRICTION TIGHT. 
ADJUSTABLE —~ 
ARM 


ECCENTRIC STUD 
(LOCK NUT ON 
OTHER END) 


ROLLER 


ROCKER 


am” -CBAIL 


Figure 5-118. Typing Reperforator, Ribbon Feed Mechanism Early Design 


5-124 CHANGE 1 


TO PULL SPRING TO INSTALLED LENGTH. 


270B Figure 
5-119 


EARLY DESIGN 


RIBBON FEED DRIVE ARM SPRING REQUIREMENT 
REQUIREMENT WITH FEED PAWL AND RETAINING PAWL 
WITH UNIT IN STOP POSITION: SHIFTED TO OPPOSITE RATCHET WHEEL: 
MIN. 3 OZS. ----MAX, 5 OZS. MIN. 1 OZ. ----MAX, 21/2 OZS, 

TO PULL SPRING TO INSTALLED LENGTH. TO START WHEEL TURNING. 
TO ADJUST 
REMOVE RETAINING RINGAND BEND SPRING 
WASHER, 
NOTE: 
MAKE THIS ADJUSTMENT FOR BOTH RATCHET 


WHEELS. 


RATCHET WHEEL RATCHET WHEEL 


RIBBON FEED PAWL 


RETAINING RINGS 


SPRING WASHER 


RIBBON FEED DRIVE ARM SPRING 
(REAR VIEW) 


RIBBON FEED PAWL DOWNSTOP ECCENTRIC 

TO CHECK 
DISENGAGE FUNCTION CLUTCH. TAKE UP BACKLASH 
IN RATCHET WHEEL SO THAT CLEARANCE BETWEEN FEED 


RETAINING PAWL PAWL ANDi RATCHET TOOTH IS AT MINIMUM, MEASURE 
CLEARANCE. REPEAT FOR OTHER RATCHET WHEEL. 
DOWNSTOP ECCENTRIC REQUIREMENT 


(1) CLEARANCE BETWEEN FEED PAWL AND RATCHET TOOTH: 
MIN. 020 INCH ---=- MAX. 0.040 INCH 
ON SIDE WHERE CLEARANCE IS LEAST. 
(2) PAWL SHOULD FEED ONE TOOTH AT A TIME. 
TO ADJUST 
POSITION DOWNSTOP ECCENTRIC WITH LOCK NUT 
LOOSENED 


(LOCK NUT ON OTHER END) 


Figure 5-119. Typing Reperforator, Ribbon Feed Mechanism Early Design 


CHANGE 1 5-125 


Figure 270B 
5-119A 


EARLY DESIGN 


FIGURES 5-116 AND 5-117) TO CHECK 
POSITION ROCKER BAIL TO EXTREME LEFT. 


HOLD REVERSING ARM UNDER REVERSING PLATE 
AND MEASURE CLEARANCE. 
WITH FEED PAWL AGAINST OTHER RATCHET, 
REPEAT PROCEDURE FOR OTHER REVERSING ARM, 
REQUIRE MENT 
CLEARANCE BETWEEN REVERSING ARM AND 
REVERSING PLATE: 
MIN, 0.010 INCH---MAX. 0.020 INCH 
AT REVERSING ARM WHERE CLEARANCE IS 
LEAST. 
TO ADJUST 
POSITION REVERSING PLATE WITH CLAMP SCREW 
LOOSENED. 


FEED PAWL 
REVERSING ARM SPRING 


CLAMP SCREW 


REVERSING PLATE 


REVERSING ARMS 


(REAR VIEW) 


\Y 


ROCKER BAIL 


RIBBON FEED REVERSING ARM SPRING 


REQUIREMENT 
WITH FEED PAWL IN HIGHEST POSITION: 
MIN. 10 GRAMS ----- MAX. 30 GRAMS —_ 
TO START REVERSING ARM MOVING. 


Figure 5-119A. Typing Reperforator, Ribbon Feed Mechanism Early Design 


5-125A CHANGE 1 


270B Figure 
5-119B 


CHARACTER COUNTER MECHANISM LATEST DESIGN - FOR EARLIER DESIGN 
(LATEST DESIGN) SEE FIGURES 5-121B, 5-121C, AND 
5-121D. 


INDICATOR 


INDICATOR 


CORD ASSEMBLY 

REQUIREMENT 
ROTATE PULLEY UNTIL INDICATOR 
POINTS TO 75 ON THE SCALE. 

TO ADJUST 
VIEW THE END OF PULLEY AND 
ADJUST AS SHOWN. 


— 
= 
a 
— 
a 
= 
= 
m 
® 
= 
g® 
a 
zy 
a 
We 


Figure 5-119B. Keyboard (LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Latest Design 


CHANGE 3 5-125B 


Figure 270B 
5-120 


LATEST DESIGN - FOR EARLIER DESIGN SEE 
FIGURES 5-121B, 5-121C AND 5-121D. 


RATCHET DRUM ASSEMBLY RETURN SPRING 
REQUIREMENT 
(1) WHEN INDICATOR POINTS TO 35 ON THE SCALE. 
MIN. 1/2 OZS. --- MAX. 1-1/2 OZS. 
TO START INDICATOR MOVING. 
(2) WHEN INDICATOR POINTS TO 70 ON THE SCALE. 
MIN. 1-1/2 OZS. --- MAX. 2-1/2 OZS. 
TO START INDICATOR MOVING. 


$5 60 6S 70 75 80 


RATCHET RETURN SPRING 


SWITCH 
SWITCH BRACKET 


BRACKET MOUNTING SCREWS 


CHARACTER COUNTER END-OF -LINE SWITCH 
1) REQUIREMENT 
THE END-OF-LINE SWITCH SHOULD CLOSE AT A PRESET NUMBER OF CHARACTERS. 
(2) BEFORE INSTALLING COUNTER ON KEYBOARD , TIGHTEN CLAMP SCREWS AND SWITCH BRACKET 
MOUNTING SCREWS FRICTION TIGHT. WITH SWITCH LEAF SPRINGS APPROXIMATELY PARALLEL 
TO SWITCH MOUNTING BRACKET (GAGE BY EYE) 
MIN. 0.005 INCH —- MAX. 0.020 INCH 
BETWEEN LEAF SPRING SWITCH CONTACTS. 
TO ADJUST 
(1) BEND LOWER LEAF SPRING. 
(2) POSITION SWITCH BRACKET UNTIL UPPER SWITCH LEAF SPRING CLEARS THE LOW PART OF THE 
CAM BY 
MIN. SOME —- MAX. 0.025 INCH 
CHECK CLOSEST POINT AND TIGHTEN MOUNTING SCREWS. SET INDICATOR TO COUNT DESIRED, 
AND ADJUST CAM UNTIL SWITCH JUST CLOSES. TIGHTEN CLAMP SCREWS. 
TO CHECK 
“MOVE RATCHET DRUM UNTIL INDICATOR TRAVERSES THE ENTIRE SCALE. THE SWITCH SHOULD 
CLOSE ON DESIRED COUNT, WITH A SMALL AMOUNT OF OVERTRAVEL OF BOTH BLADES. IT 
MAY BE NECESSARY TO REFINE ABOVE ADJUSTMENTS WHEN OPERATING ON THE EXTREME 
ENDS OF 65 TO 80 CHARACTER RANGE. 


Figure 5-120. Keyboard (LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Latest Design : 


5-126 CHANGE 3 


270B Figure 
5-121 


LATEST DESIGN - FOR EARLIER DESIGN SEE 
FIGURES 5-121B, 5-121C, AND 5-121D. 


ANTI-BOUNCE LATCH 


SS es a COUPEE GTECTUR IRL R A) POPE 


TDL 


uaretel 
DereecrneieviuitittStt Ue 


TILLED 


(REAR VIEW) 


COUNTER RATCHET 


STOP LEVER DRIVE LEVER 


ECCENTRIC 


REQUIREMENT LATCH LEVER 
MIN. 25 GRAMS 


MAX. 35 GRAMS 
TO PULL LATCH TO THE END OF ITS TRAVEL. 


INDICATOR COUNTER SCALE 


STOP LEVER 
(1) REQUIREMENT 

WITH THE COUNTER RATCHET FULLY RETURNED 
AND RESTING AGAINST ITS STOP LEVER, THE 


HARA\ CLEARANCE BETWEEN THE LATCH LEVER AND 
(1) REQUIREMENT THE FACE OF THE 4TH RATCHET TOOTH SHOULD BE 
WHEN INDICATOR IS AT EXTREME LEFT MIN, 0.002 INCH 
OF SCALE, IT SHOULD POINT TO ZERO. MAX. 0.010 INCH 
TO ADJUST (2) REQUIREMENT 
SET INDICATOR TO LEFT. LOOSEN LOCK THE ANTI-BOUNCE LATCH SHOULD NOT INTERFERE 
SCREWS AND POSITION SCALE. WITH THE ROTATION OF THE RATCHET. 
(2) REQUIREMENT TO ADJUST 
POINT OF INDICATOR SHOULD NOT TOUCH HOLD THE DRIVE LEVER OUT OF ENGAGEMENT 
THROUGHOUT ITS ENTIRE TRAVEL. WITH THE RATCHET AND ROTATE THE STOP 
TO ADJUST LEVER ECCENTRIC. 


FORM THE INDICATOR. 


Figure 5-121. Keyboard (LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Latest Design 


CHANGE 3 5-127 


Figure 270B 
5-121A 


LATEST DESIGN = FOR EARLIER DESIGN SEE FIGURES 5-1218, 5-121C, AND 5-121D. » 


(A) CHARACTER COUNTER STROKE 
REQUIREM 
WHEN CHARACTER AND REPEAT KEYS ARE 
DEPRESSED, THE COUNTER SHOULD OPERATE 
CONSISTENTLY IN T OR K-T POSITION. 
WHEN CARRIAGE RETURN KEY IS DEPRESSED, 
THE COUNTER SHOULD RESET WITHOUT BINDING. 
THE COUNTER MECHANISM SHCULD COUNT 
THE FIRST CHARACTER ON A RESTART AFTER 
RESET CONDITION. 
MIN. 0.006 INCH 
MAX, 0.015 INCH 
BETWEEN DRIVE LEVER AND RATCHET TOOTH, 
WHEN COUNTER IS SET NEAR MID-POINT OF 
ITS RANGE. 
TO ADJUST 

LOOSEN MOUNTING SCREWS. 
WITH KEYBOARD IN T POSITION, START 
MOTOR AND STRIKE "CARRIAGE RETURN" 
KEY, AND THEN E KEY. 
TURN OFF MOTOR. DEPRESS E KEY. 
POSITION CHARACTER COUNTER FRAME 
FOR CLEARANCE. 
TURN CONTROL KNOB TO K-T POSITION 
AND RECHECK. REFINE IF NECESSARY. 


RATCHET TEETH XY 
SCALES ” 


DRIVE LEVER 


RESET LEVER 


EXTENSION 
MOUNTING SCREW AND SPRING 


MOUNTING SCREW 


(C) LATCH LEVER AND DRIVE SPRING 4 (B) RESET LEVER EXTENSION SPRING 
REQUIREMENT REQUIREMENT 
MIN. 1/2 OZ. WITH CODE BARS IN LATCHED POSITION. 
MAX. 1 OZ. MIN. 1/2 OZS, --- MAX, 1-1/4O0ZS. 
TO MOVE EITHER LEVER. TO START LEVER MOVING. 


Figure 5-121A. Keyboard LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Latest Design 


5-127A CHANGE 3 


Figure 
au0E 5-121B 


EARLY DESIGN - FOR LATEST 
DESIGN SEE FIGURES 5-119B, 
5-120, 5-121, AND 5-121A. 


SCALE 


T_ | CLAMP SCREWS 


RATCHET RETURN SPRING 


eae = ee i. 
SWITCH BRACKET 


BRACKET MOUNTING SCREWS 


a RATCHET DRUM ASSEMBLY RETURN SPRING CHARACTER COUNTER END-OF-LINE SWITCH 
REQUIREMENT (1) REQUIREMENT (REMOVE CHARACTER COUNTER) 
1-1/2 TO 2-1/2 OZS. WHEN INDICATOR POINTS THE SWITCH SHOULD CLOSE AT A PRESET 
TO 0 TO START EYELET MOVING. NUMBER OF CHARACTERS WITH A SMALL 
3-1/2 TO 6-1/2 OZS. WHEN INDICATOR POINTS AMOUNT OF OVERTRAVEL BY BOTH CON- 
TO 70 TO START EYELET MOVING. TACT SPRINGS. 


(2) REQUIREMENT 
CLEARANCE BETWEEN LONG CONTACT 
SPRING AND LOW PART OF CAM. 
MIN. 0.012 - MAX. 0.025 INCH 

TO ADJUST 

’ POSITION SWITCH BRACKET WITH ITS 

MOUNTING SCREWS LOOSENED. THEN 
SET COUNTER TO THE DESIRED COUNT. 
LOOSEN CAM CLAMP SCREWS AND 
POSITION CAM UNTIL CONTACTS CLOSE 
WITH SOME OVERTRAVEL. REPLACE UNIT- 


CHARACTER COUNTER SCALE BRACKET 
REQUIREMENT 
INDICATOR SHOULD REST LIGHTLY 
ON BRACKET FOR ITS FULL TRAVEL 
FROM 0 TO MAX. TRAVEL 
TO ADJUST 
LOOSEN LOCK SCREWS AND POSITION 
BRACKET. CORD SHOULD REMAIN IN STRAIGHT LINE. 


INDICATOR 


BRACKET 


LOCK SCREW LOCK SCREW 


Figure 5-121B. Keyboard (LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Early Design 


CHANGE 3 5-127B 


Figure 
5-121C 2108 


EARLY DESIGN - FOR LATEST DESIGN SEE FIGURES 5-119B, 5-120, 5-121, AND 5-121A 
SCALE BAFFLE 
ADJUSTING STUD 


RATCHET'S STOP 


ANTI-BOUNCE LATCH 


CORD (NO SLACK ALLOWED) 


SCALE BRACKET 


CHARACTER COUNTER IDLER PULLEY: 
REQUIREMENT 
THE INDICATOR CORD SHOULD HAVE 
ENOUGH TENSION TO KEEP IT FROM 
SAGGING. 
TO ADJUST 
LOOSEN ADJUSTING STUD MOUNTING 
SCREW AND POSITION PULLEY . 


NOTE: HOLD PAWLS AWAY AND ROTATE 
DRUM TO MAKE CERTAIN THAT IT 


DOES NOT BIND AT ITS BEARING 


RATCHET 


STOP LEVER ECCENTRIC NUT 


DRIVER LEVER 


ANTI-BOUNCE_ SPRING 
REQUIREMENT 
ANTI-BOUNCE LATCH RESTING AGAINST 
STOP LEVER. 
MIN. 25 GRAMS 
MAX. 35 GRAMS 
TO MOVE LATCH TO END OF ITS 


OPERATING TRAVEL STOP L 


(1) REQUIREMENT 
WITH THE COUNTER RATCHET FULLY RETURNED 
AND RESTING AGAINST ITS STOP LEVER, THE 
CLEARANCE BETWEEN THE LATCH LEVER AND 
THE FACE OF THE 4TH RATCHET TOOTH SHOULD 
BE 
MIN, 0.002 INCH. 
MAX, 0.010 INCH. 

(2) REQUIREMENT 
THE ANTI-BOUNCE LATCH SHOULD NOT INTERFERE 
WITH THE ROTATION OF THE RATCHET. 

TO ADJUST 
HOLD THE FEED LEVER OUT OF ENGAGEMENT 
WITH THE RATCHET AND ROTATE THE STOP 
LEVER ECCENTRIC. 


LATCH LEVER 


CHARACTER COUNTER SCALE 
REQUIREMENT 
WHEN INDICATOR IS AT EXTREME LEFT 
OF SCALE, IT SHOULD POINT TO ZERO. 
TO ADJUST 
SET INDICATOR TO LEFT. 
LOOSEN LOCK SCREWS AND POSITION 
SCALE. 


PLATE INDICATOR COUNTER SCALE BRACKET 


LOCK SCREWS 


Figure 5-121C. Keyboard (LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Early Design 


5-127C CHANGE 3 


270B Figure 
5-121D 
EARLY DESIGN ~ FOR LATEST DESIGN SEE FIGURES 5-119B, 5-120, 5-121, AND 5-121A. 
CHARACTER COUNTER STROKE 
REQUIREMENT 
WHEN CHARACTER AND REPEAT KEYS ARE 
DEPRESSED, THE COUNTER SHOULD OPERATE 
CONSISTENTLY IN T POSITION. 
WHEN CARRIAGE RETURN KEY IS DEPRESSED, 
THE COUNTER SHOULD RESET WITHOUT BINDING. 
THE COUNTER MECHANISM SHOULD COUNT 
THE FIRST CHARACTER ON A RESTART AFTER 
RESET CONDITION. 
MIN. 0.006 INCH 
MAX, 0.012 INCH 
BETWEEN DRIVE LEVER AND RATCHET TOOTH, 
WHEN COUNTER IS SET NEAR MID-POINT OF 
ITS RANGE. 
TO ADJUST 
LOOSEN MOUNTING SCREWS. 
WITH KEYBOARD IN T POSITION, START MOTOR 
AND STRIKE "CARRIAGE RETURN" KEY, AND 
THEN "E" KEY. 
TURN OFF MOTOR. DEPRESS "E" KEY. POSITION 
CHARACTER COUNTER FRAME FOR CLEARANCE. 
TURN SELECTOR SWITCH KNOB TO K-T POSITION 
AND BACK TOT POSITION. RECHECK AND 
REFINE IF NECESSARY. 


SCALES aX 
RATCHET TEETH 


DRIVE LEVER 


RESET LEVER 
EXTENSION 


MOUNTING SCREW AND SPRING 


MOUNTING SCREW 


LATCH LEVER AND DRIVE LEVER SPRING RESET LEVER EXTENSION SPRING 


REQUIREMENT ——S—™” REQUIREMENT 
MIN. 1/2 OZ. MIN. 3/40Z. 
MAX. 1 OZ. MAX. 1 1/40ZS. 
TO MOVE EITHER LEVER. TO START LEVER MOVING. 


Figure 5-121D. Keyboard (LAK21BRW, LAK33BRW and LAK47BRW), Character Counter 
Mechanism Early Design 


CHANGE 3 5-127D 


Figure 270B 
5-122 


8. POWER DRIVE BACKSPACE MECHANISM 
FOR FULLY PERFORATED TAPE. 


(A) BACKSPACE RATCHET 

REQUIREMENT 
TEETH OF BACKSPACE AND FEED WHEEL RATCHETS 
TO LINE UP (VISUAL ALIGNMENT) FEED WHEEL 
RATCHET TO BE IN DETENTED POSITION. 

TO ADJUST 
WITH ADJUSTING CLAMP MOUNTING SCREW 
FRICTION TIGHT, ROTATE BACKSPACE ‘RATCHET 
TO MEET THE REQUIREMENT. 


38ACKSPACE RATCHET 


(B) BACKSPACE PAWL CLEARANCE 

(1) REQUIREMENT --- PRELIMINALY 

WITH BACKSPACE BELL CRANK ROTATED CLOCKWISE, 
THE BACKSPACE PAWL SHALL MISS THE FIRST TOOTH 
BY A CLEARANCE OF: 

MIN. 0.003 INCH 

MAX, 0.010 INCH 

AT POINT OF LEAST CLEARANCE. 


(2) REQUIREMENT --- FINAL 
THE BACKSPACE PAWL SHALL MISS THE FIRST TOOTH 
AND ENGAGE THE SECOND TOOTH BY AT LEAST 1/2 
OF THE RIGHT ENGAGING SURFACE OF THE BACK- 
SPACE PAWL (AS GAUGED BY EYE) WHEN BACKSPACE 
PAWL FIRST CONTACTS THE RATCHET TOOTH. 

TO ADJUST 

TAKE UP ALL ROTATIONAL PLAY OF BACKSPACE 
RATCHET IN RELATION TO FEED RATCHET BY 
ROTATING IT CLOCKWISE AT SAME TIME ROTATE 
BELL CRANK CLOCKWISE. WITH MOUNTING SCREW 
FRICTION TIGHT ROTATE ECCENTRIC POST TO MEET 
THE REQUIREMENTS. 


FINAL MINIMUM ENGAGEMENT: 
1/2 OF SURFACE WITH SECOND 
we RATCHET TOOTH AT FIRST POINT 


= OF CONTACT. 


BACKSPACE PAWL 


Figure 5-122. Typing Reperforator (LPR57), Power Drive Backspace Mechanism 


5-128 CHANGE 3 


270B Figure 
5-122A 


(A) FEED PAWL DISABLING 

REQUIREMENT 
WHEN BELL CRANK IS IN OPERATED POSITION HIGH 
SIDE OF FEED PAWL DISABLING ECCENTRIC SHOULD 
BE IN UPPERMOST POSITION = 

TO ADJUST BACKSPACE PAWL 
WITH NUT POST FRICTION TIGHT, ROTATE 
ECCENTRIC WITH A 0.060" ALLEN WRENCH. 


NUT POST 


(B) ARMATURE HINGE e FEED PAWL 
REQUIREMENT : DISABLING 
WITH ARMATURE BAIL SPRING REMOVED, ARMATURE O ECCENTRIC 


HELD AGAINST THE POLE FACE, TAKE UP PLAY AT 
HINGE IN A DOWNWARD DIRECTION. CLEARANCE 


BETWEEN THE ARMATURE AND MAGNET BRACKET. NOTE: FOR DC OPERATION , THE BACKSPACE 
MIN. SOME MAGNET ARMATURE SHALL BE POSITIONED 
——— MAX. 0.004 INCH SO THAT THE SIDE MARKED "C” SHALL 
TO ADJUST FACE THE POLE FACE AT THE MAGNET CORE. 
WITH HINGE MOUNTING SCREWS FRICTION TIGHT, FOR AC OPERATION , THE UNMARKED SIDE 
POSITION HINGE. ARMATURE SHOULD TOUCH FRONT OF THE MAGNET ARMATURE SHALL FACE THE 
AND REAR OF POLE FACE. TIGHTEN SCREWS AND MAGNET CORE. 


RECHECK ADJUSTMENT. 


ARMATURE 
POLE FACE 


MAGNET BRACKET EXTENSION 


MOUNTING SCREWS 


HINGE BRACKET 


Figure 5-122A. Typing Reperforator (LPR57), Power Drive Backspace Mechanism 


CHANGE 3 9-128A 


Figure 270B 
5-122B 


LATCH 
POLE FACE EXTENSION 


(A) ARMATURE UP-STOP 

REQUIREMENT 
ARMATURE IN UNOPERATED PO- 
SITION. GAP BETWEEN ARMATURE 
AND POLE FACE 
MIN. 0.0251NCH ---MAX. 0.030 
INCH 
AT CLOSEST POINT. 

TO ADJUST 
ROTATE ECCENTRIC WITH 
MOUNTING NUT LOOSENED. 
KEEP HIGH PART OF ECCENTRIC 


TO LEFT. 
NOTE: THIS ADJUSTMENT IS MADE AT THE 
ECCENTRIC FACTORY AND SHOULD NOT BE 
(MOUNTING NUT DISTURBED UNLESS A REASSEMBLY 


OF THE UNIT IS UNDERTAKEN , THE 
PUNCH UNIT SHOULD BE REMOVED. 
SEE DISASSEMBLY AND REASSEMBLY. 
DRIVE LINK REMAKE PUNCH UNIT POSITION 
ADJUSTMENT. 


ON OTHER END) 


(B) DRIVE LINK 
REQUIREMENT 
WITH HIGH PART OF ECCENTRIC ARM IN LEFT ADJUSTING LINK 


HAND POSITION, ARMATURE AGAINST POLE +— HIGH PART OF 
FACE TO ALLOW DRIVE ARM LATCH LEVER TO DRIVE ARM SCREW ECCENTRIC 
REST AGAINST ECCENTRIC LINK. CLEARANCE LATCH 
BETWEEN STEP ON ECCENTRIC ARM AND ©) [ 
LATCH LEVER WITH PLAY TAKEN UP TO MAKE 
MIN. 0.040 INCH GAP A MAXIMUM 
MAX. 0.045 INCH 
TO ADJUST 
WITH DRIVE ARM SCREW FRICTION TIGHT, 
POSITION ADJUSTING LINK. 


ECCENTRIC ARM 
LATCH EXTENSION 


‘ARMATURE BAIL EXTENSION 
MAGNET ASSEMBLY MOUNTING SCREWS 


MAGNET ASSEMBLY 
—(C) LATCH 
EXTENSION 


ee SCRE Ebel NOTE: THIS ADJUSTMENT 1S MADE 
(EARLY DESIGN) ; 


AT THE FACTORY AND 


REQUIREMENT SHOULD NOT BE DISTURBED 
WITH BACKSPACE MECHANISM IN UNOPERATED POSITION, UNLESS A REASSEMBLY OF 
ECCENTRIC HIGH PART OF THE LEFT, ARMATURE AGAINST THE UNIT IS UNDERTAKEN. 
THE POLE FACE, LATCH RESTING ON THE ECCENTRIC ARM IF NECESSARY TO MAKE THIS 
NOTCH. CLEARANCE BETWEEN TOP OF ARMATURE EX- ADJUSTMENT , THE PUNCH 
TENSION AND LATCH EXTENSION. Ge SHOULD BE REMOVED. 
MIN. 0.005 INCH SEE DISASSEMBLY AND 
MAX. 0.020 INCH REASSEMBLY. REMAKE 

TO ADJUST PUNCH UNIT POSITION 
WITH MAGNET MOUNTING SCREWS FRICTION TIGHT, ADJUSTMENT. 


SWING MAGNET LEFT OR RIGHT. 


Figure 5-122B. Typing Reperforator (LPR57), Power Drive Backspace Mechanism 


5-128B CHANGE 3 


270B Figure 
5-122C 


LINK SHOWN IN ITS HIGHEST 
POINT OF TRAVEL. 


OPERATING Se ee 


TAKE UP PLAY IN DIRECTION 
SHOWN 


LATCH EXTENSION SCREW 
LATCH EXTENSION 


ECCENTRIC ARM 


O 


(A) LATCH (EARLY ne 


REQUIREMENT 
BAC KSPACE MECHANISM IN UNOPERATED POSITION, 
ARMATURE OFF POLE FACE (DE-ENERGIZED), LATCH 
EXTENSION AGAINST END OF ARMATURE, ECCENTRIC 
ARM AT ITS CLOSEST POINT TO UNDERSIDE OF 
LATCH LEVER. CLEARANCE BETWEEN LATCH AND 
ECCENTRIC ARM WITH PLAY IN THE LINKS TAKEN 
UP TO MAKE THE CLEARANCE A MINIMUM SHOULD BE: 
MIN, 0.005 INCH 
MAX, 0.025 INCH 


TO ADJUST 
WITH LATCH EXTENSION SCREW FRICTION TIGHT, 
(B) NON-REPEAT ARM (EARLY DESIGN) POSITION LATCH. 


REQUIREMENT 
BAC KSPACE MECHANISM IN UNOPERATED POSITION. 
CLEARANCE BETWEEN TOP SURFACE OF NON-REPEAT 

ARM AND LOWEST POINT CF LATCH EXTENSION: 
———MIN, 0.002 INCH 
MAX, 0.010 INCH 

TO ADJUST 
WITH ARM SCREW FRICTION TIGHT, POSITION 
ADJUSTING ARM. 


NON-REPEAT ARM 


Figure 5-122C. Typing Reperforator (LPR57), Power Drive Backspace Mechanism 


CHANGE 3 5-128C 


Figure 270B 
5-122D 


(A) FEED PAWL SPRING (EARLY DESIGN) 
REQUIREMENT 
BACKSPACE MECHANISM IN UNOPERATED POSITION. 
MIN. 4 OZS. 
MAX, 6 OZS. 
TO START FEED PAWL MOVING. 


B) BELL CRANK SPRING 
REQUIREMENT 
MIN. ° OZS. 
MAX, 12 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


(C) ARMATURE LATCH SPRING (EARLY DESIGN)— 
REQUIREMENT 
MIN, 1 OZS. 
MAX, 2-1/4 OZS. 
TO PULL ARMATURE LATCH SPRING 
TO INSTALLED LENGTH. 


FEED PAWL SPRING 


ES 


TY 
FEED PAWL———»> (i 
a = 


BELL CRANK SPRING 


© 

O~ ©) 

LATCH EXTENSION 
=o 


ao 


ARMATURE BAIL SPRING 


ARMATURE BAIL 


(D) ARMATURE BAIL SPRING 


(EARLY DESIGN) 


REQUIREMENT 
WITH ARMATURE LATCH SPRING UNHOCKED: 


MIN, 3-1/2 OZS. 
MAX, 6-1/2 OZS. 
TO START ARMATURE MOVING. 


Figure 5-122D. Typing Reperforator (LPR57), Power Drive Backspace Mechanism 
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270B Figure 
5-122E 


Power Drive Backspace Mechanism (Latest Design) 
(Non- Adjustable Backspace Magnet Assembly) 


(B) LATCH EXTENSION SPRING 
REQUIREMENT 
MIN. 1 OZ. 
MAX. 2-1/4 OZS. 


| 
TO START LATCH MOVING. 


(A) ARMATURE SPRING 
REQUIREMENT 6) 
MIN. 15 OZS. GC 
MAX. 20 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. Ls ©) J} | 
S/ 


———— 
Tat 
gw 
gs 
gS 
& LAs LATCH 
79H i 
3 (C) 
£3 MAGNET POSITION 
REQUIREMENT 


Pe 


EN 
tt: 


THE ARMATURE EXTENSION SHALL 
ENGAGE THE LATCH BY APPROXIMATELY 
ITS FULL THICKNESS WHEN THE MAGNET 
. 1S DE-ENERGIZED. 

pee er TO ADJUST 


MAGNET MOUNTING POSITION THE MAGNET ASSEMBLY BY 
BRACKET MEANS OF ITS MOUNTING SCREWS. 


MAGNET BRACKET MOUNTING SCREWS 


NOTE: THE FINAL ADJUSTMENT REQUIREMENT FOR ALL BACKSPACE MECHANISM, MANUAL OR 
POWER DRIVE, REGARDLESS OF THE TYPE OF UNIT WILL READ AS FOLLOWS: 


(D) FINAL POWER OR MANUAL 
REQUIREMENT , 
(1) WITH TAPE IN THE UNIT, PLACE THE FEED WHEEL SHAFT OIL HOLE IN ITS UPPERMOST 
POSITION AND OPERATE THE BACKSPACE MECHANISM ONCE. THE RATCHET WHEEL SHALL 
BE BACKED ONE SPACE INTO A FULLY DETENTED POSITION. 


NOTE: A FULLY DETENTED POSITION IS DEFINED AS: WITH THE DETENT ROLLER IN CONTACT 
WITH THE RATCHET WHEEL, THE PUNCH UNIT FEED PAWL SHALL ENGAGE THE FIRST TOOTH 
BELOW THE HORIZONTAL CENTER LINE OF THE FEED WHEEL RATCHET WITH NO PERCEPTIBLE 
CLEARANCE. 


(2) WITH THE UNIT OPERATING UNDER POWER, PERFORATE APPROXIMATELY TWO (2) INCHES 
OF TAPE WITH THE "LETTERS" COMBINATION SELECTED. BACKSPACE TWELVE (12) 
CHARACTERS IN SUCCESSION. WITH THE UNIT STILL UNDER POWER, AGAIN PERFORATE 
APPROXIMATELY TWO (2) INCHES OF TAPE WITH THE "LETTERS" COMBINATION SELECTED. 
CLIPPING OF THE CODE HOLES SHALL BE HELD TO A MINIMUM AND SHALL NOT EXCEED 
0.005" AS GAUGED BY EYE. 

TO ADJUST 

(1) ON MANUAL BACKSPACE UNITS, REFINE THE FEED PAWL PRELIMINARY ADJUSTMENT. 

(2) ON BACKSPACE MECHANISMS EQUIPPED WITH POWER DRIVE, LOOSEN THE ARM ADJUSTING 
SCREW AND POSITION THE ADJUSTING PLATE. TIGHTEN THE ARM ADJUSTING SCREW. 


Figure 5-122E, Typing Reperforator (LPR57), Power Drive Backspace Mechanism 
CHANGE 3 5-128E 


270B Figure 
LETTERS FEED-OUT MECHANISM 5-123 


POLE FACE (a) ARMATURE HINGE 


REQUIREMENT 


MAGNET BRACKET EXTENSION 


MAGNET BRACKET EXTENSION. 
TO ADJUST 
LOOSEN ARMATURE HINGE BRACKET 


AND TIGHTEN SCREWS, 

DRIVE BAIL SPRING th (3) DRIVE BAIL SPRING 

REQUIREMENT 
ROTATE MAIN SHAFT UNTIL DRIVE BAIL 
ON HIGH PART OF ITS CAM, 


+~MIN, 20 OZS. --- MAX, 28 OZS. 
| TO START THE DRIVE BAIL MOVING, 
—=T (C) MOUNTING PLATE 
REQUIREMENT 


BAIL SURFACE. 

MIN, 0.005 INCH 

MAX. 0.015 INCH 
TO ADJUST 


SPRING POST 
CLAMP SCREW 


MOUNTING PLATE PLATE CLAMP SCREW AND SPRING POST 
FRICTION TIGHT. 


MAGNET ASSEMBLY 
REQUIREMENT 


WITH ARMATURE HELD IN OPERATED POSITION, MOUNTING SCREWS 
ROTATE MAIN SHAFT UNTIL DRIVE BAIL ROLLER 
IS ON HIGH PART OF ITS CAM, CLEARANCE 
BETWEEN BLOCKING BAIL AND RIGHT EDGE h 
OF DRIVE BAIL. MAGNET BRACKET 
MIN.” 0.005 INCH nN \p | 
MAX, 0.015 INCH 
TO ADJUST | 


tod 6 
7 
” 
we 
AN. 
n 
way 


POSITION MAGNET ASSEMBLY, ARMATURE a 
HELD AGAINST MAGNET POLE PIECE WITH i. 

MAGNET BRACKET MOUNTING SCREWS | | 
FRICTION TIGHT. <a 


DRIVE BAIL ROLLER 2) 
to 
{> 
ig DRIVE BAIL 


Ce) Sec 


= alee 


aay 
uM 


[Peg 


BLOCKING BAIL 


Figure 5-123. Typing Reperforator (LPR35), Remote Control Non-Interfering 
Letters Tape Feed-Out Mechanism 


CHANGE 3 


WITH ARMATURE MANUALLY OPERATED.IT ° 
SHALL BE FLUSH AGAINST POLE FACE AND 


MOUNTING SCREWS, POSITION ARMATURE 


Is 


WITH ARMATURE IN UNOPERATED POSITION. 
ROTATE MAIN SHAFT UNTIL DRIVE BAIL IS 
ON HIGH PART OF ITS CAM. CLEARANCE 
BETWEEN THE BLOCKING BAIL AND DRIVE 


POSITION BLOCKING BAIL WITH MOUNTING 


5-129 


Figure 270B 


5-124 
(A) BLOCKING LATCH TORSION SPRING 
REQUIREMENT 
WITH ARMATURE IN UNOPERATED POSITION AND 
DRIVE BAIL ROLLER ON HIGH PART OF ITS.CAM, 
MIN. 15 GRAMS) --- MAX. 40 GRAMS 
TO START BLOCKING LATCH MOVING. 


PRY POINT =e sy 
CLAMP SCREWS —— : 
iT) Dp (B) ARMATURE BACKSTOP 


| REQUIREMENT 
g | WITH ARMATURE IN UNOPERATED POSITION, 
a ROTATE MAIN SHAFT UNTIL DRIVE BAIL ROLLER 
/ IS ON HIGH PART OF ITS CAM. 
( 


7) MIN. SOME --- MAX. 0.005 INCH 


DRIVE BAIL ROLLER CLEARANCE BETWEEN THE BLOCKING LATCH 


Cal) Und 
AND NON-REPEAT LEVER. THE DRIVE BAIL a 
ai DRIVE SHOULD ENGAGE THE BLOCKING BAIL BY y 
BAIL AT LEAST 2/3 OF ITS THICKNESS. 
TO ADJUST 
N . WITH THE ARMATURE BACKSTOP MOUNTIN 
G 
ED SCREWS FRICTION TIGHT , POSITION BY 
Ws Kow MEANS OF PRYPOINT. 
Y O eee rank BLOCKING LATCH 
= BLOCKING BAIL 
i 
de 
ee lato NON-REPEAT LEVER SPRING 
eS 
(C) NON-REPEAT LEVER SPRING . ) 


REQUIREMENT 
WITH ARMATURE IN UNOPERATED POSITION AND 
DRIVE BAIL ROLLER ON HIGH PART OF ITS CAM 
MIN. 6 OZS. a MAX. 9 OZS? 
TO PULL SPRING TO INSTALLED LENGTH. 


(D) BLOCKING BAIL SPRING 
REQUIREMENT LATCH LEVER 
WITH ARMATURE IN UNOPERATED POSITION AND 
DRIVE BAIL ROLLER ON HIGH PART OF ITS CAM, ARMATURE 


MIN. 3 OZS,. -_ MAX, 5 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


(E) RELEASE LEVER 


REQUIREMENT 
WITH ARMATURE IN OPERATED POSITION. ROTATE 


MAIN SHAFT UNTIL DRIVE BAIL ROLLER IS IN IN- 
DENT OF ITS CAM. CLEARANCE BETWEEN RELEASE CLAMP SCREW 
LEVER AND LATCH LEVER. DRIVE BAIL ROLLER 
MIN. 0.010 INCH 
MAX, 0.025 INCH 
TO ADJUST 
WITH CLAMP SCREW FRICTION TIGHT POSITION 
RELEASE LEVER. 


Figure 5-124. Typing Reperforator (LPR35), Remote Control Non-Interfering 
Letters Tape Feed-Out Mechanism 
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270B 
SPRING 
HOOK RELEASE LEVER 
RESET 
CAM FOLLOWER 
RELEASE 
CLAMP LEVER 
SCREW SPRING 


FRONT RATCHET 
CHECK PAWL 


Figure 
5-125 


RELEASE LEVER SPRING 


TO CHECK 
TRIP SELECTOR CLUTCH. 
ROTATE MAIN SHAFT 
UNTIL RESET CAM 
FOLLOWER IS ON PEAK 
OF RESET BAIL CAM. 
WITH SPRING HOOK, 
HOLD FRONT RATCHET 
CHECK PAWL AWAY 
FROM RELEASE LEVER. 


\\ REQUIREMENT 
YOY) j MIN. 5 OZS. --- 
oo MAX. 7 OZS. 
7 TO START RELEASE LEVER 
a, 
os 
Siac 
LATCH LEVER 


FOLLOWER 


{RIGHT SIDE 


LATCH LEVER 
VIEW) 


TO CHECK 
TRIP SELECTOR CLUTCH. ROTATE MAIN 
SHAFT UNTIL RESET CAM FOLLOWER IS 
ON PEAK OF RESET BAIL CAM WHERE 
THE CLEARANCE FOR THE FOLLOWING 
ADJUSTMENT IS AT A MINIMUM. 

REQUIREMENT 
(1) MIN, 0.018 INCH---MAX. 0,028 INCH — 
BETWEEN RELEASE LEVER AND LATCH 
LEVER. 
(2) MIN, SOME---MAX,. 0.008 INCH 
END PLAY BETWEEN CAM FOLLOWER AND 
BUSHING. 
TO ADJUST 
POSITION LATCH LEVER WITH CLAMP 

SCREW ON RESET CAM FOLLOWER 

LOOSENED. 


LATCH 
LEVER 
SPRING 


LATCH LEVER 


LATCH LEVER SPRING 


TO CHECK 
TRIP SELECTOR CLUTCH. ROTATE MAIN 
SHAFT UNTIL RESET CAM FOLLOWER IS 
ON PEAK OF RESET BAIL CAM. 
REQUIREMENT 
MIN. 7 OZS.---MAX. 10 OZS.——— 
TO PULL SPRING TO INSTALLED LENGTH. 


Figure 5-125. Typing Reperforator (LPR35), Remote Control Non-Interfering 
Letters Tape Feed-Out Mechanism 
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Figure 270B 
5-126 
(C) FEED PAWL AND FRONT CHECK PAWL SPRINGS 
qa 
REQUIREMENT 
WITH UNIT IN FEED OUT CYCLE (SEE "TO CHECK" 
OF REAR CHECK PAWL ADJUSTMENT BELOW): 
ET ED 
MIN. 1 OZ.---MAX. 3 OZS. 


TO PULL EACH SPRING 
TO INSTALLED LENGTH. 


FRONT CHECK PAWL 


FEED PAWL 
SPRING 


REAR CHECK PAWL SPRING 


REQUIREMENT 

MIN. 28 GRAMS~~-MAX. 56 GRAMS 
TO START REAR CHECK 
PAWL MOVING. 


FRONT CHECK 


PAWL SPRING ony 


CHECK 
PAWL 
SPRING 


FEED 


A) PAWL 


REAR CHECK PAWL 


TO CHECK 
PLACE UNIT IN FEED OUT CYCLE BY 
POSITIONING RELEASE LEVER ON 
LOWER STEP OF LATCH LEVER AND 
ADVANCING HIGH PART OF TIME 
DELAY CAM BEYOND TIME DELAY 
LEVER. 
POSITION FEED PAWL TO EXTREME 
LEFT. 

REQUIREMENT 


MIN. 0.008 INCH---MAX. 0.020 INCH 
BETWEEN REAR CHECK PAWL AND 


RATCHET TOOTH. : ) 
TO ADJUST Zs) 7 
WITH CLAMP SCREW LOOSENED, PO- CLAMP SCREW | | 


SITION REAR CHECK PAWL BY MEANS 


OF PRY POINT. RELEASE LEVER PRY POINT 


LATCH LEVER 
FEED PAWL \ LOWER 
C ) | STEP 
ehageis 


PRY POINT 
TOCHECK FRONT RATCHET 


Sly % 
WITH UNIT IN STOP POSITION, PLACE a= 5 i} 
RELEASE LEVER ON LOWER STEP OF 7 

\ 


(B) 
(RATCHET STOP BLOCK, 


LATCH LEVER. PERMIT STOP ON FRONT 7 
RATCHET TO REST AGAINST STOP BLOCK. jf ‘ 
ROTATE MAIN SHAFT UNTIL FEED PAWL 

FRONT CHECK PAWL ‘ 
IS IN EXTREME RIGHT POSITION. / be nee \ 


| 
REQUIREMENT , S 
MIN. 0.002 INCH---MAX, 0.015 INCH 


BETWEEN FRONT CHECK PAWL AND 

FRONT RATCHET TOOTH. \ yj 
TO ADJUST 

WITH TWO CLAMP SCREWS LOOSENED 

POSITION STOP BLOCK BY MEANS OF 

PRY POINT. 


SCREWS 


RATCHET STOP 
BLOCK 


Figure 5-126. Typing Reperforator (LPR35), 
Remote Control Non-Interfering Letters Tape Feed-Out Mechanism 
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270B 


(B) TIME DELAY LEVER SPRING 


REQUIREMENT 


WITH UNIT IN STOP POSITION: 


MIN. 2 OZS. ---MAX. 3 OZS.—5 
TO PULL SPRING TO INSTALLED 
LENGTH. 
RESET CAM FOLLOWER 
ON HIGH PART OF CAM 
TIME DELAY. 
LEVER SPRING 


RESET BAIL 
CAM 


RESET BAIL CAM IN 
STOP POSITION 


TIME DELAY 
LEVER 


(A) 
LIME DELAY LEVER 


(1) TO CHECK 
TRIP SECLECTOR CLUTCH AND ROTATE 
MAIN SHAFT UNTIL RESET CAM FOL- 
LOWER IS ON HIGH PART OF RESET BAIL 
CAM. 

REQUIREMENT 
MIN. 0.040 INCH---MAX. 0.060 INCH 
CLEARANCE BETWEEN TIME DELAY LEVER AND 
HIGH PART OF TIME DELAY CAM. 


(2) REQUIREMENT 
WITH UNIT IN STOP POSITION: 
MIN. SOME 


CLEARANCE BETWEEN TIME DELAY LEVER AND 
HIGH PART OF TIME DELAY CAM. 
TO ADJUST 


WITH CLAMP SCREW LOOSENED, POSITION 
ECCENTRIC BUSHING. 


Figure 
5-127 
RELEASE LEVER 
UPPER STEP 


LATCH LEVER 


RATCHET RETURN 
SPRING 


ECCENTRIC 
BUSHING 


TIME DELAY 
CAM 


(C) RATCHET RETURN SPRING 


REQUIREMENT 
WITH UNIT IN STOP POSITION: 
MIN. 5 OZS.---MAX. 7 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


Figure 5-127. Typing Reperforator (LPR35), 
Remote Control Non-Interfering Letters Tape Feed-Out Mechanism 


CHANGE 3 
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Figure 270B 
5-128 


(A) RELEASE ARM 
(1) REQUIREMENT 
WITH UNIT IN THE FEED-OUT CYCLE, RATCHETS ADVANCED 
BEYOND THE TIME DELAY. CLEARANCE BETWEEN THE 


DRIVE ARM AND UPPER SURFACE OF RELEASE ARM: ECCENTRIC 
MIN, 0.010 INCH SCREW 
MAX, 0.030 INCH 

- O. (CLAMP NUT 
POSITION CAM SO SURFACES ARE IN LINE. ON OTHER END) 


(2) REQUIREMENT 
WITH UNIT IN STOP POSITION THE SURFACE OF THE DRIVE 
BAIL THAT DOES NOT ENGAGE THE RELEASE ARM SHALL 
NOT EXCEED: 
AX, 0.015 INCH 
TO ADJUST 
WITH CLAMP NUT FRICTION TIGHT, POSITION RELEASE 
ARM BY MEANS OF ECCENTRIC SCREW ON TIME DELAY 
LEVER. 


RELEASE ARM 
RELEASE 
LEVER 


LOWER 
STEP 
OF LATCH 


DRIVE ARM 
LEVER 


TIME DELAY 
LEVER 
FEED OUT 
CAM 
TIME DELAY CAM 
DRIVE 


RELEASE 
ARM 


RELEASE ARM SPRING 


(B) RELEASE ARM SPRING 


REQUIREMENT 
WITH CLUTCHES DISENGAGED 
AND DRIVE ARM LATCHED BY 
RELEASE ARM: 
MIN. 2 OZS. ---MAX. 5 OZS. 
TO PULL SPRING TO INSTALLED 
LENGTH. 


Figure 5-128. Typing Reperforator (LPR35), Remote Control Non-Interfering Letters 
Tape Feed-Out Mechanism 
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270B Figure 
5-129 


(A) DRIVE ARM SPRING 
REQUIREMENT 
WITH UNIT IN FEED-OUT CYCLE AND DRIVE ARM 
ROLLER HELD FIRMLY AGAINST ITS CAM INDENT. 
MIN. 30 OZS. --- MAX, 40 OZS. 
TO PULL SPRING TO INSTALLED LENGTH. 


FEED OUT 
DRIVE CAM 
ARM 
PUNCH 
SLIDE 
LATCH ROLLER 
PUNCH SLIDE 
DRIVE ARM 
ADJUSTING 
\ PLATE 
PRY 
POINT 
CLAMP, 
SCREW 


DRIVE ARM ADJUSTING PLATE 

TO CHECK 

SET UP BLANK CODE COMBINATION (----- ) 

IN SELECTOR. PLACE UNIT IN FEED OUT 
CYCLE BY POSITIONING RELEASE LEVER ON 
LOWER STEP OF LATCH LEVER AND ADVANCING 
HIGH PART OF TIME DELAY CAM BEYOND TIME 
DELAY LEVER RO- 
TATE MAIN SHAFT UNTIL DRIVE ARM ROLLER IS 
ON LOW PART OF FEED OUT CAM. MAKE SURE 
THAT RESET BAIL 1S IN LOWER POSITION. 


REQUIREMENT 
MIN. 0.010 INCH---MAX. 0.030 INCH 
BETWEEN PUNCH SLIDE AND PUNCH SLIDE LATCH AT 
SLIDE WHERE CLEARANCE IS LEAST. 


TO ADJUST 
WITH CLAMP SCREW LOOSENED, POSITION DRIVE 
ARM ADJUSTING PLATE BY MEANS OF PRY POINT. 


Figure 5-129. Typing Reperforator (LPR35), Remote Control Non-Interfering Letters 
Tape Feed-Out Mechanism 
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Figure 270B 


5-130 
(B) (A) FOLLOWER LEVER 
D G R RE QUIREMENT 
— WITH FOLLOWER LEVER ON HIGH 
rue PART OF TRIP CAM: 
Baoae tat bet ir raed iAert a —— (1) MIN. 0.010 INCH---MAX. 0.030 INCH 


POSITIONING RELEASE LEVER ON 
LOWER STEP OF LATCH LEVER AND 
ADVANCING HIGH PART OF TIME 
DELAY CAM BEYOND TIME DELAY 
LEVER. 

POSITION MAIN SHAFT SO THAT 

DRIVE ARM ROLLER LS ON LOW PART 

OF FEED OUT CAM. 

REQUIREMENT 

(1) MIN. 0.010 INCH---MAX. 0.030 INCH 
BETWEEN RELEASE AND MAIN TRIP LEVER. 
(2) SOME CLEARANCE BETWEEN MAIN 


BETWEEN RELEASE AND MAIN TRIP 
LEVER. 

(2) SOME CLEARANCE BETWEEN 
MAIN TRIP LEVER AND DOWNSTOP 
BRACKET. 


TO ADJUST 
WITH LOCK NUT LOOSENED, POSITION 
ADJUSTING ARM BY MEANS OF PRY 
POINT. 


TRIP LEVER AND DOWNSTOP BRACKET. 
TO ADJUST 
LOOSEN THE CLAMP SCREW ON THE ADJUSTING : DOWNSTOP BRACKET 
LEVER AND POSITION MAKING SURE THE AD- f 
JUSTING LEVER RIDES FULLY ON THE SLIDE TRIP SS ~ (tor 
LEVER, RESET BAIL MAIN TRIP BI NN 
TRIP LEVER be ane 


RESET BAIL 


ADJUSTING —) POINT 
LEVER —— a 


ROLLER 


ADJUSTING ARM 


FEED OUT 
CAM 


Figure 5-130. Typing Reperforator (LPR35), Remote Control Non-Interfering Letters 
Tape Feed-Out Mechanism 
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5-131 


RESET BAIL 


—™RYAAF 


PUNCH 
SLIDE ADJUSTING 
SLOT 


VWAAVAYASSS 


CLAMP SCREW 


ry a GC) 
ails @ D 
atalh (o> a ros 
J < ; > > 
a >> 
RESET BAIL = 


RESET BAIL TRIP LEVER 
DOWNSTOP 


RESET BAIL TRIP LEVER 
(1) TO CHECK 
SELECT LETTERS CODE COMBINATION 
(12345). ROTATE MAIN SHAFT UNTIL 
FUNCTION CLUTCH TRIPS. POSITION 
PUNCH SLIDES AGAINST DOWNSTOP. 
REQUIREMENT 
MIN. 0.008 INCH --- MAX. 0.020 INCH 
BETWEEN PUNCH SLIDE AND RESET BAIL. 
(2) REQUIREMENT 
WITH CLUTCHES FULLY DISENGAGED 


RESET BAIL SHOULD 
FULLY ENGAGE NOTCHES IN PUNCH SLIDES. 


TO ADJUST 


WITH CLAMP SCREW LOOSENED, POSITION 


RESET BAIL TRIP LEVER BY MEANS OF ADJUST- 
ING SLOT. 


Figure 5-131. Typing Reperforator (LPR35), 


Remote Control Non-Interfering Letters Tape Feed-Out Mechanism 
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Figure 270B 
5-132 


RELEASE 
LEVER 


LOWER STEP OF 
LATCH LEVER 


TAPE LENGTH 
ADJUSTING PLATE 


SPRING POST 


TAPE LENGTH ADJUSTING PLATE x 
NOTE: TAPE FED OUT CAN BE SET FOR =\ 
ANY LENGTH UP TO 18 INCHES. 
(1) TO CHECK 
PLACE MECHANISM IN FEED OUT CYCLE 
BY POSITIONING RELEASE LEVER ON 
LOWER STEP OF LATCH LEVER. MANUALLY 


ADVANCE RATCHETS TO POSITION WHERE 
NEXT ROTATION OF MAIN SHAFT WILL 
STOP FEED OUT CYCLE (FEED PAWL MUST 
BE IN DEEP TOOTH OF REAR RATCHET.) 


REQUIREMENT 
MIN. 0.002 INCH --- MAX. 0.020 INCH 
BETWEEN ADJUSTING PLATE AND LATCH 
LEVER. 


(2) REQUIREMENT 
WHEN OPERATING UNDER POWER, UNIT 
SHOULD FEED OUT CORRECT LENGTH 
OF TAPE. 


TO ADJUST 
WITH SPRING POST LOOSENED, POSITION 
ADJUSTING PLATE. 


Figure 5-132. Typing Reperforator (LPR35BWA), 
Remote Control Non-Interfering Letters Tape Feed-Out Mechanism 
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(A) RESET BAIL LATCH 


SCREWS (1) TO CHECK (VERTICAL CLEARANCE) 
CLAMP SELECT LETTERS CODE COMBINATION 
SCREW (12345). ROTATE MAIN SHAFT UNTIL 
RESET BAIL FUNCTION CLUTCH TRIPS AND PUNCH 
MOUNTING PLATE LATCH SPRING SLIDES ARE TO EXTREME LEFT. SET UP 
BLANK CODE COMBINATION (-----) 
WB) IN SELECTOR BY STRIPPING ALL PUSH 
ft LEVERS FROM SELECTING LEVERS - 
Cc ROTATE MAIN SHAFT UNTIL 
: PUNCH SLIDES ARE JUST LATCHED. 


REQUIREMENT 
MIN. 0.008 INCH---MAX. 0.020 INCH 
BETWEEN RESET BAIL AND RESET BAIL 
LATCH. 


TO ADJUST 
WITH MOUNTING SCREWS LOOSENED, 
POSITION MOUNTING PLATE BY MEANS 
OF PRY POINTS. 


PRY POINTS 


RESET BAIL 
poo 


(2) REQUIREMENT (HORIZONTAL CLEARANCE) 
WITH CLUTCHES DISENGAGED, 
MIN. 0.005 INCH---MAX. 0.020 INCH 
BETWEEN RESET BAIL AND RESET BAIL 
LATCH. 


TO ADJUST 
POSITION RESET BAIL SO THAT APPROX. 
HALF ITS.THICKNESS IS BELOW TOP 
(8) SURFACE OF ITS LATCH. WITH CLAMP 
RESET BAIL SCREW LOOSENED, POSITION RESET 
REQUIREMENT BAIL LATCH BY MEANS OF PRY POINT. 


WITH UNIT IN STOP CONDITION: 
MIN. 1 OZ.---MAX. 3OZS. (3) TO CHECK 
TO START RESET BAIL LATCH MOVING. SELECT LETTERS CODE COMBINATION 
(12345). ROTATE MAIN SHAFT UNTIL 
PUNCH SLIDE FUNCTION CLUTCH TRIPS. SET UP 
BLANK CODE COMBINATION (----- ) 
IN SELECTOR BY STRIPPING ALL PUSH 
LEVERS FROM SELECTING LEVERS. 
ROTATE MAIN SHAFT TO 
STOP POSITION. 
REQUIREMENT 
PUNCH SLIDES LATCHED BY PUNCH 
SLIDE LATCHES 
TO ADJUST 
REFINE (1) AND (2) ABOVE. 


PUNCH SLIDE 
LATCH 


RESET BAIL 
(C) RESET BAIL TRIP LEVER SPRING 


TO CHECK 

DISENGAGE BOTH CLUTCHES. 
TRIP FUNCTION CLUTCH BY 
PIVOTING MAIN TRIP LEVER 
COUNTERCLOCKWISE . 

HOLD RESET BAIL 
TRIP LEVER UP AGAINST RESET 
BAIL. 


REQUIREMENT 
MIN. 18 OZS.---MAX. 24 OZS. 
TO PULL SPRING TO INSTALLED 
LENGTH. 


Figure 5-133. Typing Reperforator (LPR35), $ 
Remote Control Non-Interfering Letters Tape Feed-Out Mechanism 


RESET BAIL 
TRIP LEVER 


RESET BAIL TRIP 
LEVER SPRING 
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h. TYPING REPERFORATOR BASE LRB32. 


MOUNTING 
SCREWS 


TAPE 
CONTAINER 
MOUNTING BRACKET 


270B 


TIMING BELT 


REQUIREMENT 
SLIGHT PRESSURE AT CENTER OF SPAN (8 ¢ 1 OZS.) 
SHOULD DEFLECT BELT 


ati Ss 
(RIGHT SIDE VIEW) MIN. 3/32 INCH MAX, 5/32 INCH. 
CAUTION: BELT SHOULD NOT BE TIGHT. 
TO ADJUST 


WITH TWO ANCHOR BRACKET SCREWS AND THREE 
MOUNTING SCREWS LOOSENED, POSITION TYPING 
REPERFORATOR UNIT. TIGHTEN THREE MOUNTING 
SCREWS. PRESS ANCHOR BRACKET AGAINST BASE 
PLATE AND TIGHTEN SCREW HOLDING BRACKET TO 
REPERFORATOR. TIGHTEN SCREW HOLDING BRACKET 
TO BASE. 


MOUNTING SCREWS 


TYPING 
REPERFORATOR 
UNIT 


ANCHOR BRACKET 
SCREWS 


TAPE CONTAINER 
REQUIREMENT 
POSSIBLE TO INSERT FULL ROLL OF TAPE INTO 
TAPE CONTAINER THROUGH ACCESS DOOR IN- DOME. 


(TOP VIEW 


TO ADJUST 
POSITION TAPE CONTAINER WITH TWO MOUNTING 
SCREWS LOOSENED 


DRIVEN 
GEAR 


INTERMEDIATE DRIVE ASSEMBLY 
REQUIREMENT 
BARELY PERCEPTIBLE BACKLASH BETWEEN 
MOTOR DRIVE GEAR AND DRIVEN GEAR 
AT POINT WHERE BACKLASH IS LEAST. 
TO ADJUST 
WITH THREE MOUNTING SCREWS LOOSENED, 
POSITION INTERMEDIATE DRIVE ASSEMBLY. 


INTERMEDIATE 
DRIVE ASSEMBLY 


mn oon 


Figure 5-134. Typing Reperforator Base (LRB32), Mounting Typing Reperforator (LPR35) 
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5-135 
TAPE ROLL 
TAPE 
TAPE CORE 
TAPE OUT LEVER SPRING. 
REQUIREMENT 
TAPE OUT LEVER CAPABLE 
OF PUSHING SWITCH LEVER 
AWAY FROM SWITCH ACTUATOR wT 
BUT INCAPABLE OF LIFTING \ 
WOODEN TAPE CORE WITH 
DEPLETED CARDBOARD TAPE 
ROLL OUT OF SLOTS IN TAPE 
CONTAINER. 
TAPE CONTAINER TAPE OUT 
LEVER SPRING 
TAPE OUT 
LEVER 
. ene 
(7 WANNA MAYA 
a 
© 
SWITCH ASSEMBLY cS 
wy 
SWITCH 
LEVER 


MOUNTING SCREWS 


TAPE OUT SWITCH ASSEMBLY 


REQUIREMENT 
SWITCH OPERATE WHEN 
DIAMETER OF TAPE ROLL: 
MIN. 2-3/8 INCH---MAX. 2-5/8 INCH 
(CHECK WITH TEST LAMP.) 


TO ADJUST 
WITH TWO MOUNTING SCREWS 
LOOSENED, POSITION SWITCH 
ASSEMBLY ON TAPE CONTAINER. 


Figure 5-135. Typing Reperforator Base, Low Tape Switch 
CHANGE 1 5-141 


Figure 270B 


5-136 
CHUTE 
ae 
AUXILIARY CONTROL 
c=) PANEL 
LA 9 : y 
TYPING REPERFORATOR © 
PUNCH BLOCK 
© NUT PLATE 
ADJUSTING SCREWS 
MOUNTING ) 
BRACKET 
REPERFORATOR 


BASE 


TAPE GUIDE CHUTE 


1 REQUIREMENT 
WITH LEFT TOP AND MIDDLE DOME DOORS OPEN, r 
FRONT AND REAR ENDS OF CHUTE ALIGN WITH d ) 
PUNCH BLOCK TAPE APERTURE AND WITH HOLE IN “a 
AUXILIARY CONTROL PANEL, 
TO ADJUST 
POSITION MOUNTING BRACKET WITH MOUNTING 
SCREWS FRICTION TIGHT UNTIL CHUTE IS POSITIONED 
HORIZONTALLY. WITH UPPER ADJUSTING SCREW 
FRICTION TIGHT IN ITS NUT PLATE, POSITION CHUTE 
VERTICALLY. 


NOTE: TAPE GUIDE CHUTE SHOULD NOT TOUCH TYPING 
REPERFORATOR OR CABINET. TAPE SHOULD FEED 
WITHOUT BINDING OR TWISTING. 


Figure 5-136. Typing Reperforator Base, Tape Guide 
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5-136A 


CHAD CHUTE ASSEMBLY 


REQUIREMENT 
CLEARANCE BETWEEN EACH CHAD CHUTE AND 
ADJACENT UNITS SHOULD BE EQUAL IN ALL 


DIRECTIONS. 
TO ADJUST 
WITH MOUNTING SCREWS FRICTION TIGHT POSITION Me 
EACH CHUTE BY MEANS OF THEIR ELONGATED // 
SLOTS. { / 
foe \A 
\{ ) 
XY 


CHAD CHUTE 


TYPING REPERFORATOR 
MECHANISM 


KEYBOARD BASE 


CHAD CHUTE W/BRACKET 


Figure 5-136A. Typing Reperforator, Chad Chute Assembly 
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5-136B 
F aaa 
Vx ee ee 
Y y TFT an _ 
Ly a } 
~/ Go l | 
Bis eee eel 
CHAD CHUTE - 
MOUNTING ) 
SCREWS 


HAD CHUTE W/BRACKET 


MOUNTING SCREWS 


CHAD CHUTE ASSEMBLY (FOR AUXILIARY REPERFORATOR - 
AUTOMATIC SEND-RECEIVE SET) 


REQUIREMENT 
CLEARANCE BETWEEN EACH CHAD CHUTE AND 
ADJACENT UNITS SHOULD BE EQUAL IN ALL 
DIRECTIONS. 
TO ADJUST 
WITH MOUNTING SCREWS FRICTION TIGHT ) 
POSITION CHAD CHUTE AND CHAD CHUTE af 


W/BRACKET BY MEANS OF THEIR ELONGATED SLOTS. 


CHAD CHUTE W/BRACKET 


Figure 5-136B. Chad Chute Assembly For Auxiliary Typing Reperforator 
Automatic Send- Receive Set 
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CHAD CHUTE AND CHAD BIN ASSEMBLIES - 
(AUTOMATIC SEND-RECEIVE SET) 
REQUIREMENT 
WHEN CHAD BIN IS INSERTED ON 
SLIDE PLATES, THE CABINET DOOR SHOULD 
CLOSE WITHOUT INTERFERING WITH CHAD BIN. 
TO ADJUST 
USING THE SLACK IN THE MOUNTING SCREW 
BODY HOLES, POSITION THE CHAD CHUTE AND 
THE CHAD BIN LEFT AND RIGHT SIDE PLATES. 


CHAD CHUTE 
LOWER RIGHT DOOR PANEL 
CL _Z77 
eae yf 
MOUNTING SCREWS eo 1 7 — 


CHAD BIN 
Asl 
ae 
“A 
4“ \ 
he 
yf 1 \ 
uo, \ MOUNTING SCREWS 
4 AX LEFT AND RIGHT SIDE PLATES 
4 ee 


= eee | 
CHAD BIN SHELF 


Figure 5-136C. Chad Chute and Chad Bin Assemblies 
Automatic Send- Receive Set 
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5-137 


i. TRANSMITTER DISTRIBUTOR LXD 


( (1) REMOVING FRONT PANEL 
, PULL OUTWARD ON LOWER RIGHT AND LEFT REAR CORNER OF FRONT PANEL AND SLIDE PANEL TOWARD THE 


FRONT. REPLACE IN REVERSE ORDER. 
(2) REMOVING COVER PLATE 
€ LIFT END OF COVER PLATE TO DISENGAGE DETENTS. THEN SLIDE PLATE TOWARD THE LEFT TO DISENGAGE 
SPRING PLATE. REPLACE IN REVERSE ORDER. 
(3) REMOVING TOP PLATE 
WITH FRONT AND REAR MOUNTING SCREWS LOOSENED (DO NOT DISTURB MOUNTING NUTS) AND TAPE LID 
RAISED, LIFT PLATE UPWARD. REFER TO FIGURE 5-139 WHEN REPLACING PLATE. 
(4) REMOVING TAPE GUIDE PLATE 
WITH FRONT AND REAR MOUNTING SCREWS LOOSENED (DO NOT DISTURB MOUNTING NUTS) AND TAPE LID 
RAISED, LIFT PLATE UPWARD. REFER TO FIGURE 5-14] WHEN REPLACING PLATE. 
( (5) REMOVING TRANSMITTER DISTRIBUTOR ASSEMBLY 
REMOVE RIGHT AND LEFT MOUNTING SCREWS ATTACHED TO BASE AND LIFT ASSEMBLY UPWARD TO DISEN- 
GAGE MAIN SHAFT GEAR. 
START-STOP 


CAUTION: IN REPLACING ASSEMBLY, CHECK ALIGNMENT LEVER 
— OF MAIN SHAFT GEAR WITH INTERMEDIATE GEAR, 


TOP_VIEW_OF TRANSMITTER DISTRIBUTOR 
SPRING PLATE 


TAPE LID 
RELEASE 
PLUNGER 


COVER PLATE 
DETENT 


) 


| “ 
! % 
1S} pia 
= ( 
| & | | l 
121 ' 
1B | rt 
13! = 
2 | | 
Te 4a 
1 


4 
wi 


fi 
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TAPE LID 
(RAISED) 


(2) COVER (3) TOP PLATE 
PLATE 


R (4) TAPE 
a) Pee TOP PLATE AND GUIDE 
; TAPE GUIDE PLATE PLATE 
« MOUNTING SCREWS 
FRONT VIEW 
Figure 5-137. Transmitter Distributor, Cover Assemblies 
5-143 


CHANGE 3 


Figure 270B 
5-138 


CLUTCH LATCH LEVER SPRING 
CLUTCH REQUIREMENT 
DISK ENGAGE CLUTCH AND ROTATE 

CLUTCH UNTIL LATCH LEVER IS 
ON LOW PART OF DISK. 

CLUTCH MIN, 3 OZS. 

SHOE MAX, 5-1/2 OZS. 

TO START LATCH MOVING. 


STOP LUG 


CLUTCH 
DRUM 


CLUTCH SHOE LEVER 

REQUIREMENT 
CLEARANCE AS SHOWN SHOULD BE 

0.055 INCH----TO----0.085 INCH 

GREATER WITH CLUTCH ENGAGED 
THAN WITH CLUTCH DISENGAGED. 

TO ADJUST 
WITH CLUTCH DISK CLAMP SCREWS 
LOOSENED, PLACE WRENCH OVER STOP LUG 
AND MOVE DISK. 


CAUTION: MAKE SURE THAT DRUM DOES NOT DRAG ON SHOES WHEN CLUTCH IS 
DISENGAGED AND DRUM IS ROTATED IN ITS NORMAL DIRECTION, REFINE ABOVE 
ADJUSTMENT TO CORRECT SHOE DRAG. 


MAIN BAIL 
( FRONT VIEW ) 


CLAMP NUT 


x ®) 
“<ey 
CLUTCH TRIP LEVER LY 


REQUIREMENTS (REMOVE COVER PLATE) Pai 
WITH CLUTCH DISK STOP LUG OPPOSITE TH eats aoe 
CLUTCH TRIP LEVER, CLEARANCE BETWEEN INNER 
SURFACE OF LUG AND LEVER 
(1) PLAY TAKEN UP TO MAKE CLEARANCE MAX, 
MIN, 0.012 INCH ---- MAX. 0.025 INCH 
TO ADJUST: LOOSEN CLAMP NUT ON CLUTCH 


TRIP BAIL ECCENTRIC (FRICTION TIGHT) AND AD 
ROTATE ECCENTRIC TO ITS LOWEST POINT. : 
POSITION ECCENTRIC TO MEET REQUIREMENT. \ CLUTCH 
(2) PLAY TAKEN UP TO MAKE CLEARANCE MIN. TRIP LEVER 
SOME CLEARANCE, 
TO ADJUST: REFINE REQUIREMENT NO, 1. 
CLUTCH 
LATCH 
<—<—= LEVER 
CLUTCH TRIP LEVER SPRING 
REQUIREMENT: WITH CLUTCH ENGAGED 
MIN, 7 OZS, ---- MAX, 10-1/2 OZS. 
TO START CLUTCH TRIP LEVER MOVING. CLUTCH SHOE LEVER SPRING — SEE FIGURE 5-19 
CLUTCH SHOE SPRING SEE FIGURE 5-19 


Figure 5-138. Transmitter Distributor, Clutch Trip Mechanism 
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TAPE LID 
REQUIREMENTS --- (REMOVE TOP AND TAPE GUIDE PLATES. LUBRICATE PRIOR TO ADJUST- 
MENT) 
(1) PRELIMINARY WITH TAPE LID HELD AGAINST NOTCH IN TAPE GUIDE PLATE: 
A_ FEED WHEEL GROOVE IN TAPE LID SHOULD ALIGN WITH SLOT IN PLATE. 
B HOLE IN TAPE LID FOR TAPE-OUT PIN SHOULD ALIGN WITH HOLE IN PLATE. 
“~~ (GAUGE BY EYE.) 
C CLEARANCE BETWEEN PIVOT SHOULDER AND TAPE LID SHOULD BE: 
~~ MIN. SOME --- MAX. 0.010 INCH 

TO ADJUST 
WITH TAPE LID MOUNTING BRACKET NUTS (2) FRICTION TIGHT, INSERT TIP OF 
156743 GAUGE THROUGH SLOT AND INTO GROOVE OF LID, AND POSITION TAPE 
LID BRACKET. RETIGHTEN NUTS. 

(2) FRONT BEARING SURFACE (A) OF TAPE LID SHOULD BE HELD FIRMLY AGAINST TAPE 
GUIDE PLATE, CLEARANCE MEASURED AT FIN (B) OF TAPE LID (FIN IN LINE WITH REAR 
TAPE GUIDE) SHOULD BE: 

MIN. 0.010 INCH --- MAX. 0.018 INCH 
NOTE: WHEN BOTH PLATES ARE ASSEMBLED ON UNIT, LEFT EDGE OF LID MAY TOUCH 
TOP PLATE, AND SOME CHANGE IN THIS CLEARANCE MAY BE EXPECTED. 
TO ADJUST 
WITH TAPE LID BEARING BRACKET MOUNTING SCREWS FRICTION TIGHT AND TAPE LID 
PRESSED AGAINST TAPE GUIDE PLATE, POSITION BEARING BRACKET. RECHECK REQUIRE- 


MENT (1).. 
SEE SPRING REQUIREMENTS IN FIGURE 5-140 


RELEASE PLUNGER 


5-139 


(A) Ze 
ae pecan TAPE LID BRACKET 
Os MOUNTING NUTS 
<n |: 
; TAPE LID BEARING BRACKET 
I: MOUNTING SCREWS 
WEAR PLATE 
‘ire ay cin an 7] 
= Vay 
f: AH 
© “Oo 
156743 


LATCH BAIL ECCENTRIC 


GAUGE LATCH BAIL 
LOCK NUT 


LATCH POST 


(3) TAPE LID RELEASE PLUNGER SHOULD HAVE SOME END PLAY WHEN LID IS LATCHED 
AGAINST TAPE GUIDE PLATE. 

TO ADJUST 
WITH ECCENTRIC MOUNTING POST LOCKING NUT FRICTION TIGHT AND TAPE LID 
RAISED, ROTATE HIGH PART OF ECCENTRIC TOWARD TAPE GUIDE PLATE. CLOSE LID 
AND ROTATE ECCENTRIC TOWARD BRACKET UNTIL LATCH JUST FALLS UNDER FLAT ON 
POST. RECHECK BY DEPRESSING PLUNGER. WITH LID HELD DOWN, TIP OF LATCH SHOULD 
CLEAR POST AS PLUNGER IS OPERATED. 


Figure 5-139. Transmitter Distributor, Tape Guide Plate 


CHANGE 1 


5-145 


Figure 270B 
5-140 


START-STOP DETENT BAIL SPRING 
REQUIREMENT --- WITH START-STOP LEVER 
IN RUN POSITION, PLACE SPRING 
SCALE AGAINST DETENT STUD 
MIN. 28 OZS. ———— MAX. 48 OZS. 
TO START DETENT BAIL MOVING AWAY i) 


START-STOP LEVER 


FROM START-STOP LEVER. 
TAPE GUIDE PLATE 


TAPE LID BRACKET 
MOUNTING NUTS 


TAPE LID BEARING BRACKET ‘ 
MOUNTING SCREWS | j 


TAPE LID RELEASE PLUNGER SPRING (TAPE GUIDE PLATE WITH TAPE LID 


TAPE LID SPRING) 
REQUIREMENT 
WITH TAPE GUIDE PLATE HELD HORIZONTALLY AND TAPE LID TAPE GUIDE PLATE 
UNLATCHED 
MIN. 28 OZS, --- MAX. 48 OZS. 
TO START TAPE LID BAIL MOVING. 


oS 
P2LEZ eZ LIL LL IL I ITP 


TAPE LID SPRING (or 


REQUIREMENT Hs RELEASE 
WITH RELEASE PLUNGER HELD FULLY DEPRESSED TAPE LID SRI 
MIN. 3 OZS.--- MAX, 4-1/2 OZS. RELEASE PLUNGER 


TO START TAPE LID MOVING. TAPE LID SPRING 
TAPE LID RELEASE PLUNGER SPRING (TAPE GUIDE PLATE WITH- 
OUT TAPE LID SPRING) 
REQUIREMENT 
WITH TAPE GUIDE PLATE HELD HORIZONTALLY AND TAPE HS 
LID UNLATCHED K TAPE GUIDE PLATE 
MIN. 3OZS. --=MAX. 4-1/2 OZS. J 
TO START TAPE LID BAIL MOVING. 


TAPE LID 


RELEASE 
TAPE LID g PLUNGER 
RELEASE PLUNGER LIPNGS SPRING 


TAPE GUIDE 
REQUIREMENTS (WITH 156743 GAUGE POSITIONED AS SHOWN) 
— (1) CLEARANCE BETWEEN RIGHT AND LEFT TAPE GUIDE 
AND GAUGE 
SOME ---- TO ---- 0.003 INCH. 

(2) EDGE OF WEAR PLATE SHOULD BE FLUSH WITH EDGE 
OF TAPE GUIDE PLATE. 

TO ADJUST 
WITH EACH TAPE GUIDE MOUNTING NUT FRICTION TIGHT, MOVE 
WEAR PLATE UPWARD UNTIL IT OVERHANGS EDGE OF TAPE GUIDE 
PLATE. PLACE GAUGE IN POSITION AND MOVE GAUGE AND 
WEAR PLATE DOWNWARD UNTIL BOTH STUDS ENGAGE EDGE OF 
TAPE GUIDE PLATE TO ALIGN COMMON EDGES. HOLD GAUGE 
AND WEAR PLATE AND POSITION EACH GUIDE. (GAUGE MAY 
TOUCH BUT NOT BIND.) 


Figure 5-140. Transmitter Distributor, Tape Lid Assembly 


9-146 CHANGE 1 


270B Figure 


5-141 
TAPE GUIDE PLATE BRACKET ee 
MOUNTING NUTS TAPE LID 


FRONT AND REAR 
(FRONT & REAR) ne 


TAPE 
GUIDE 
PLATE 


FRONT PLATE 


FEED WHEEL 
(BEARING) POST 
CLAMP NUT 


TAPE GUIDE PLATE 
MOUNTING SCREW 
(FRONT & REAR) 


SOME CLEARANCE PERMITTED 
ON ONE OF FOUR PROJECTIONS 


REPLACING AND POSITIONING TAPE GUIDE PLATE 
REQUIREMENTS 
(1) SHOULDER OF FEED WHEEL POST SHOULD NOT INTERFERE WITH TOP PLATE OR TAPE GUIDE PLATE 
MOUNTING BRACKETS. 
TO ADJUST (SEE NOTE ) 
WITH FEED WHEEL BEARING POST CLAMP NUT FRICTION TIGHT, POSITION THE POST. 


(2) TAPE GUIDE SHOULD REST FIRMLY AGAINST AT LEAST THREE PROJECTIONS OF FRONT 

AND REAR PLATE. 
TO ADJUST (SEE NOTE } 

WITH CLAMP NUT THAT SECURES TAPE GUIDE PLATE MOUNTING BRACKET (FRONT AND REAR) 
FRICTION TIGHT, TRIP CLUTCH AND ROTATE SHAFT UNTIL SENSING PINS ARE IN THEIR 
UPPERMOST POSITION. WITH TAPE LID RAISED AND START-STOP LEVER IN RUN POSITION 
PRESS GUIDE PLATE INTO POSITION WHILE GUIDING MOUNTING SCREWS INTO NOTCH OF 
FRONT AND REAR PLATE ENGAGE TIP OF TAPE-OUT PIN WITH HOLE IN TAPE GUIDE PLATE. 


(3) OUTER EDGES OF MOUNTING BRACKETS AND OUTER EDGES OF (MOUNTING STUD) SHOULDER 
SHOULD ALIGN OR BE POSITIONED EQUALLY AT FRONT AND REAR WITH RESPECT TO THE 
BRACKETS. (GAUGE BY EYE. SEE FIGURE 5-152). 

TO ADJUST 
MOVE TAPE GUIDE PLATE TOWARD THE FRONT OR REAR. = TIGHTEN NUTS ONLY AFTER TOP 
PLATE (FIGURE 5-142) IS ADJUSTED. 


NOTE: POSITION TAPE-OUT SENSING PIN STOP ARM (SEE FIGURE 5-144) IN ITS LOWEST 
POSITION AND HOLD START-STOP BAIL EXTENSION FROM RATCHET WHEEL. 


Figure 5-141. Transmitter Distributor, Tape Guide Plate Mounting 
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REPLACING AND POSITIONING TOP PLATE --- LOOSEN NUTS (FRICTION TIGHT) THAT SECURE MOUNT- 
ING BRACKETS. PRESS TOP PLATE INTO POSITION WHILE GUIDING BRACKET MOUNTING SCREWS 
INTO NOTCH OF FRONT AND REAR PLATE. MAKE SURE THAT TOP PLATE SEATS FIRMLY AGAINST 
PROJECTIONS OF FRONT AND REAR PLATE (5 PROJECTIONS SHOULD ENGAGE) AND TIGHT-TAPE 
ARM EXTENSION IS UNDER TOP PLATE. 

REQUIREMENT 

(1) MATING EDGE OF TOP PLATE SHOULD BE FLUSH----TO----0.003 INCH UNDER FLUSH WITH EDGE 
OF TAPE GUIDE PLATE (WITHIN AREA OF TAPE LID) WHEN PLATE ENGAGES AT LEAST 3 PROJECTIONS. 

(2) FEED WHEEL SLOT SHOULD ALIGN WITH SLOT IN TAPE GUIDE PLATE. 

(3) CLEARANCE BETWEEN PROJECTION OF TAPE LID AND TOP PLATE (SEE NOTE 1), 

MIN. 0.010 INCH---MAX. 0.025 INCH ON FLAT PORTION 
MIN. 0.010 INCH---MAX. 0.020 INCH ON CURVED PORTION 

TO ADJUST REQUIREMENT NUMBER 

(1) POSITION TOP PLATE AND TAPE GUIDE PLATE BY MEANS OF THEIR OVERSIZED MOUNTING 
HOLES. TIGHTEN MOUNTING SCREWS. 

(2) POSITION PLATES SO THAT FEED WHEEL ROTATES FREELY WHEN ITS DETENT AND FEED PAWL 
ARE DISENGAGED., TIGHTEN NUTS THAT SECURE MOUNTING BRACKETS TO TOP PLATE AND 
TAPE GUIDE PLATE. (DO NOT DISTURB REQUIREMENT 2, FIGURE 5-141). 

(3) IF NECESSARY, LOOSEN TAPE LID BEARING BRACKET MOUNTING SCREWS AND POSITION 
TAPE LID. TIGHTEN SCREWS AND RECHECK REQUIREMENTS (1) AND (2), FIGURE 5-139. 


TOP PLATE 


NOTE 1: ALSO CLEARANCE 
AT RIGHT END (FRONT 


S 
ONG, AND REAR CORNER) 


TAPE GUIDE PLATE 
MOUNTING SCREWS 
(FRONT AND REAR) 


FRONT PLATE 
0.010" —— 0,018" 


TOP PLATE BRACKET 
MOUNTING NUTS 


TOP PLATE 
MOUNTING SCREW 
(FRONT AND REAR) 


REPLACING AND POSITIONING COVER PLATE 
REQUIREMENT---- 
1. RIGHT EDGE OF COVER PLATE SHOULD BE HELD FLUSH AGAINST LEFT EDGE OF TOP PLATE 
BY THE COVER PLATE DETENTS. 
2. COVER PLATE SHOULD REST AGAINST AT LEAST THREE OF THE FOUR PROJECTIONS (FRONT 
& REAR PLATE). a 
3. FRONT EDGE OF COVER PLATE AND TOP PLATE SHOULD ALIGN, ) 
TO ADJUST----WITH DETENTING NUT CLAMP SCREW (FRONT & REAR PLATE) FRICTION TIGHT, MOVE “a 
CLAMP SCREWS TO THEIR EXTREME LOWER RIGHT POSITION THEN TIGHTEN SCREWS. LOOSEN 
DETENT BRACKET AND SPRING PLATE MOUNTING NUTS. PLACE COVER ON UNIT AND POSI- 
TION HORIZONTALLY TO MEET THE REQUIREMENTS. 


COVER 
PLATE 


FRONT DETENT SPRING 


A BRACKET PLATE 
Eee DETENTING NUT : 


DETENTING NUT 
CLAMP SCREW 


Figure 5-142. Transmitter Distributor, Top Plate and Cover Plate Mounting 
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5-143 
TAPE~OUT CONTACT ASSEMBLY 


REQUIREMENT 
(COVER PLATE AND TOP PLATE REMOVED. REMOVAL OF TAPE GUIDE PLATE OPTIONAL.) 
START-STOP SWITCH IN STOP POSITION. WITH TAPE-OUT SPRING BRACKET FRICTiON TIGHT, 
MOVE BRACKET DOWNWARD UNTIL TAPE-OUT PIN CLEARS INSULATED PORTION OF CONTACT 
SWINGER, 

(1) WITH GRAM SCALE APPLIED AS SHOWN, 

MIN. 8 GRAMS ---- MAX. 15 GRAMS, TO SEPARATE NORMALLY CLOSED CONTACTS. 

TO ADJUST 
REMOVE BAIL SPRING AND CONTACT ASSEMBLY. FORM THE CONTACT SWINGER WITH THE 
110445 SPRING BENDER. 


(2) CLEARANCE BETWEEN NORMALLY OPEN CONTACTS, 
MIN. 0.008 INCH ---- MAX, 0.015 INCH. 
TO ADJUST 
FORM UPPER CONTACT SPRING USING THE 110445 SPRING BENDER. 


NOTE: REPLACE CONTACT ASSEMBLY WITH SWINGER OVER TAPE-OUT PIN EXTENSION. PLACE SPRING 
BRACKET SHOULDER BUSHING ON UPPER HOLE AND THE WASHER ON LOWER MOUNTING HOLE. 


TAPE OUT 
SENSING PIN 


TAPE-OUT CONTACT BRACKET 
REQUIREMENT 


WITH TAPE-OUT PIN DEPRESSED BY TAPE UNDER TAPE LID, 
CLEARANCE BETWEEN TAPE-OUT PIN EXTENSION AND 


INSULATOR ON SWINGER CONTACT. BRACKET 
MIN. 0.006 INCH ---- MAX. 0.020 INCH MOUNTING 
TO ADJUST SCREWS 
POSITION SWITCH BRACKET WITH ITS MOUNTING 
SCREWS LOOSENED. 
TAPE OUT PIN TAPE OUT CONTACT 
SPRING BRACKET MOUNTING BRACKET 


TAPE-OUT SENSING PIN SPRING 
REQUIREMENT 
WITH START-STOP LEVER IN RUN POSITION, APPLY GRAM SCALE TO TIP END OF SENSING PIN. 
MIN. 38 GRAMS ---- MAX, 45 GRAMS, TO MOVE PIN TO A POSITION FLUSH WITH TAPE GUIDE PLATE 
TO ADJUST 
WITH CONTACT BRACKET LOWER MOUNTING SCREW LOOSENED. POSITION THE SPRING BRACKET. 


Figure 5-143. Transmitter Distributor, Tape-Out Contact Assembly 
ORIGINAL 5-149 
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TAPE-OUT SENSING PIN 


STOP ARM REQUIREMENTS 
CLAMP SCREW 1. WITH START-STOP LEVER IN FREE WHEELING OR STOP 
POSITION, TIP OF TAPE-OUT PIN SHOULD BE 
FLUSH----TO----0.010 INCH 
BELOW TOP SURFACE OF TAPE GUIDE PLATE. 
DEPRESSOR BAIL TO ADJUST: PLACE START-STOP LEVER IN STOP 
TORTION SPRING POSITION. WITH STOP ARM CLAMP SCREW 


FRICTION TIGHT, POSITION THE STOP ARM, 
INTERMEDIATE 2. WITH START-STOP LEVER IN RUN POSITION, CLEARANCE 
TAPE OUT BAIL AS SHOWN SHOULD BE AT LEAST 0.055 INCH. 


TO ADJUST: PLACE START-STOP LEVER IN RUN 
POSITION AND LOOSEN TAPE-OUT BAIL CLAMP SCREW. 
POSITION EXTENSION ARM WITH TOMMY WRENCH OR 
SIMILAR TOOL. 

NOTE: RECHECK REQUIREMENT NO, 1. 


TAPE OUT PIN 
DEPRESSOR BAIL 


DEPRESSOR BAIL TORSION SPRING 


REQUIREMENT: WITH TAPE-OUT BAIL SPRING UNHOOKED, 
START-STOP LEVER IN ITS STOP POSITION, 
MIN, 2-3/4 OZS.-- MAX, 5-1/2 OZS. 
TO START INTERMEDIATE TAPE-OUT BAIL MOVING 
TAPE ic AWAY FROM TAPE-OUT PIN DEPRESSOR BAIL. 


INTERMEDIATE 
TAPE OUT BAIL 


STOP ARM 
CLAMP SCREW 


SENSING PIN 
STOP ARM 


TAPE OUT 
SENSING PIN 


OL 


TAPE OUT PIN 
DEPRESSOR BAIL 


INTERMEDIATE TAPE OUT BAIL SPRING 


REQUIREMENT --- WITH START-STOP LEVER IN ITS RUN POSITION, HOOK SPRING SCALE IN LOOP. 
MIN. 3 OZS. ---- MAX. 5 OZS., TO PULL SPRING TO ITS INSTALLED LENGTH. 


Figure 5-144. Transmitter Distributor, Tape-Out Sensing Pin 
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TIGHT TAPE, START-STOP SWITCH 
CONTACT SPRING 


REQUIREMENT 
WITH START-STOP LEVER IN RUN 


START-STOP SWITCH BRACKET 

REQUIREMENTS (CLUTCH DISENGAGED) 

(1) WITH START-STOP LEVER IN RUN POSITION, CLEARANCE 
BETWEEN START-STOP BAIL EXTENSION AND INSULATOR 


ON START-STOP SWITCH SWINGER POSITION 
MIN. 0.006 INCH ---- MAX, 0.015 INCH MIN. 3 OZS, ---- MAX. 4 OZS. 
TO ADJUST TO SEPARATE CONTACTS 
WITH SWITCH BRACKET MOUNTING SCREWS LOOSENED, TO ADJUST 


POSITION THE BRACKET. 


(2) START-STOP BAIL EXTENSION SHOULD FULLY ENGAGE 
INSULATED PORTION OF SWITCH SWINGER. 


TO ADJUST 


LOOSEN CONTACT PILE-UP MOUNTING SCREWS AND 


ALIGN CONTACT ASSEMBLY. 


TIGHT TAPE BAIL 


TIGHT TAPE 
INTERMEDIATE ARM 


@ 
CF 
CY 


TIGHT TAPE INTERMEDIATE ARM 

REQUIREMENT 
WITH START-STOP LEVER IN RUN 
POSITION, TIGHT TAPE, START- 
STOP CONTACTS SHOULD 
FUNCTION AS FOLLOWS: 

(1) REMAIN CLOSED WHEN TIGHT 


TAPE BAIL IS RAISED 0.045 INCH. 


(2) OPEN AS BAIL IS RAISED TO 
HEIGHT OF 0.075 INCH. 

TO ADJUST 
WITH TIGHT TAPE INTERMEDIATE 
ARM CLAMP SCREW LOOSENED, 
POSITION THE ARM AT ITS 
ADJUSTING SLOT. 


TIGHT TAPE 
INTERMEDIATE ARM 


START-STOP BAIL 


nA tener NR OE 


=F 
CLAMP SCREW 


% 
ADJUSTING 
SLOT 


FORM SWINGER WITH 
110455 SPRING BENDER 


NOTE: RECHECK REQUIREMENTS FOR 
START-STOP SWITCH BRACKET AND 
TIGHT TAPE INTERMEDIATE ARM, 


ane ea START-STOP, TIGHT TAPE SWITCH 


SWITCH BRACKET 
MOUNTING SCREWS 


(REAR VIEW) 


YIELD ARM 


GRAM SCALE 


TIGHT TAPE INTERMEDIATE ARM SPRING 
REQUIREMENT 
WITH START-STOP LEVER IN RUN POSITION, 
MIN, 20 GRAMS (3/4 OZ.) ---- MAX. 40 GRAMS (1-1/2 OZS.) 
TO START INTERMEDIATE ARM MOVING AWAY FROM ITS YIELD ARM 


CONTACT PILE-UP 
MOUNTING SCREWS 


(TOP VIEW: 


Pigure 5-145. Transmitter Distributor, Start-Stop Switch Assembly 
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MAIN BAIL 
REQUIREMENT (TOP PLATE REPLACED) 
WITH CODE SENSING PINS IN LOWERMOST POSITION, 
CLEARANCE BETWEEN TIP OF HIGHEST SENSING PIN 
AND TOP SURFACE OF TAPE GUIDE PLATE. 
MIN. 0.010 INCH ---- MAX, 0.020 INCH 
TOP PLATE TO ADJUST 
WITH MAIN BAIL ECCENTRIC LOCK NUT FRICTION 
TIGHT, AND HIGH PART OF ECCENTRIC TOWARD 
THE RIGHT, POSITION THE ECCENTRIC. 


FEED WHEEL RATCHET 


FEED 


MAIN WHEEL 


BAIL 


’ (22777 ire anadaaagaee a 
ee ee 
©, 


fe 
af 


MAIN BAIL SPRING 

REQUIREMENT (TOP PLATE REMOVED) 
CLUTCH DISENGAGED. UNIT ON ITS BACK. 
SPRING UNHOOKED FROM MAIN BAIL. 


SENSING 
FINGERS 


‘\ FEED RATCHET 
DETENT SPRING 


RATCHET . DETENT 
ECCENTRIC 


DRIVE 


MAIN BAIL ECCENTRIC 


MIN. 6 OZS. ---- MAX, 10 OZS. 


TO PULL SPRING TO ITS INSTALLED LENGTH. 
FEED RATCHET DETENT SPRING 
REQUIREMENT 
WITH MAINSHAFT IN STOP POSITION AND FEED PAWL 
HELD AWAY FROM ITS RATCHET. 
MIN. 8 OZS, ---- MAX. 13 OZS. 
TO START ROLLER MOVING AWAY FROM RATCHET. 


Figure 5-146. Transmitter Distributor, Main Bail Assembly 


5-152 CHANGE 1 


270B Figure 
5-147 


SENSING FINGER SPRING 
REQUIREMENT 
WITH UNIT UPRIGHT, TRIP CLUTCH AND ROTATE 
MAIN SHAFT UNTIL SENSING FINGERS ARE IN 
THEIR UPPERMOST POSITION. 
MIN. 3 OZS.----MAX. 5 OZS., 
TO MOVE TIP OF EACH FINGER FLUSH WITH TOP 
SURFACE OF TOP PLATE. 


SENSING 
FINGERS 


elelelelejels, 


lojele) 
8888888883088800 


OODD00000000000860 


FEED WHEEL DETENT 

REQUIREMENT 
WITH TAPE LID RAISED, SENSING FINGERS DOWN, 
HIGH PART OF DETENT ECCENTRIC (FIGURE 5-146) 
TOWARD THE RIGHT, PLACE A "LETTERS" PERFORATED 
TAPE BETWEEN TAPE GUIDES. WITH PLAY IN TAPE 
TAKEN (LIGHTLY) TOWARD THE RIGHT, TIP OF EACH 
SENSING FINGER SHOULD BE CENTRALLY LOCATED 
IN CODE HOLES. 

TO ADJUST 
WITH DETENT ECCENTRIC CLAMP SCREW FRICTION 
TIGHT AND FEED PAWL HELD AWAY FROM RATCHET 
WHEEL, POSITION THE ECCENTRIC. 


Figure 5-147. Transmitter Distributor, Code Sensing Fingers 
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5-148 
FEED PAWL 
REQUIREMENT~---(TOP PLATE REMOVED) - WITH HIGH PART OF ECCENTRIC TOWARD THE RIGHT a 
AND SENSING FINGERS IN THEIR LOWERMOST POSITION, CLEARANCE BETWEEN FEED PAWL - y 


AND RATCHET TOOTH JUST ENGAGED. 

SOME ——-———__—— TO 0.003 INCH 
TO ADJUST----WITH ECCENTRIC SCREW LOCK NUT LOOSENED, POSITION THE SCREW. RE- 

CHECK REQUIREMENT AT FOUR POSITIONS OF RATCHET APPROXIMATELY 90 DEGREES APART. 


FEED PAWL SPRING 


REQUIREMENT=---WITH UNIT TILTED TOWARD THE 
LEFT AND MAINSHAFT IN ITS STOP POSITION. 


MIN, 2 OZS. MAX. 3-1/2 OZS. 
TO START PAWL MOVING. FEED 
PAWL 
FEED . ’y 
WHEEL y 
RATCHET 
WHEEL CLUTCH TRIP LEVER 
ECCENTRIC 
FEED PAWL MAIN ) 
ECCENTRIC BAIL 
SCREW 
FEED PAWL 
SPRING 
TRANSFER 


LEVER 


TRANSFER LEVER 
GUIDE POST 


Ty ANSFER LEVER SPRING 

Re QUIREMENT----WITH UNIT INVERTED 
AND MAINSHAFT IN ITS STOP POSITION. 
MIN 1/2 OZ MAX. 1-1/2 OZS. 
TO START EACH LEVER MOVING. 


TRANSFER LEVER 
SPRING 
Figure 5-148. Transmitter Distributor, Feed Pawl Mechanism 
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MAIN BAIL TRIP LEVER 


REQUIREMENT (TOP PLATE REPLACED) 
WITH CLUTCH DISENGAGED AND MAINSHAFT IN ITS STOP POSITION, TIP OF HIGHEST SENSING 
FINGER SHOULD BE 

FLUSH ---- TO ---- 0.005 INCH BELOW TOP SURFACE OF TAPE GUIDE PLATE. 

TO ADJUST 
WITH CLAMP NUTS (FRONT AND REAR) THAT SECURE THE TRANSFER LEVER GUIDE POST LOOSENED, 
ROTATE POST SO THAT ITS ECCENTRIC (REAR END OF POST) POSITIONS THE TRIP LEVER TO MEET 
REQUIREMENT. 


FEED WHEEL SENSING 
MAIN BAIL FINGERS 


SIGNAL 
CONTACT 
BOX 


TRANSFER BAIL 
(TOGGLE) LINK 


TRANSFER BAIL 


TRANSFER LEVER 


LOCKING BAIL MAIN BAIL TRIP LEVER 


TRANSFER LEVER 
GUIDE POST 


RATCHET WHEEL 
DETENT LEVER 


LOCKING BAIL SPRING 
REQUIREMENT 
WITH UNIT TILTED TOWARD THE LEFT AND THE CLUTCH 
TRIPPED, ROTATE SHAFT UNTIL SENSING FINGERS START 
ON THEIR DOWNWARD TRAVEL. 
MIN. 6-1/2 OZS, ---- MAX. 10-1/2 OZS. 
TO START BAIL MOVING. 


Figure 5-149. Transmitter Distributor, Main Bail Trip Assembly 


ORIGINAL 5-155 


Figure 270B 
5-150 


TRANSFER BAIL STABILIZER 


REQUIREMENT --- (1) WITH A "LETTERS" COMBINATION SELECTED, ROTATE MAINSHAFT 
UNTIL #3 TRANSFER LEVER IS ON HIGH PART OF ITS CAM. CHECK CLEARANCE 
BETWEEN SIDE OF TRANSFER BAIL EXTENSION AND ITS LATCH. (2) REPEAT ABOVE 
PROCEDURE WITH A "BLANKS" COMBINATION SELECTED AND CHECK THE CLEAR- 
ANCE ON OTHER LATCH. CLEARANCE IN MARKING AND SPACING POSITION 
SHOULD BE EQUAL WITHIN 0.002 INCH.. 

TO ADJUST --- WITH STABILIZER ASSEMBLY MOUNTING SCREWS FRICTION TIGHT, 
POSITION THE ASSEMBLY. 


NOTE --- LATCHES SHOULD DROP IN PLACE AS OTHER 
TRANSFER LEVERS CAM THE TRANSFER BAIL. 


STABILIZER 
SPRING 
SPACING 
LATCH 
lljeseran gerne 
TRANSFER BAIL 
EXTENSION 
—— 
MARKING 7 
LATCH = hh 
= PAA. _ | - 
STABILIZER ASSEMBLY OD” é 
MOUNTING SCREWS oo 
Ov 
MARKING 
LATCH 
NOTE: AFTER COMPLETING THIS ADJUSTMENT, 
MAKE THE ADJUSTMENTS OF THE CONTACT BOX 
~ STABILIZER SPRING DESCRIBED IN CONNECTION WITH THE KEYBOARD, 
REQUIREMENT----WITH UNIT UPRIGHT AND FIGURE 5-74. IN ORDER TO REMOVE THE COVER 
MAINSHAFT IN STOP POSITION. OF THE CONTACT BOX, IT IS NECESSARY TO RE- 
MIN. 2-1/2 OZS. MAX. 5 OZS. MOVE THE DETENT WHICH HOLDS THE COVER 
TO START STABILIZER LATCH MOVING. PLATE. WHEN REPLACING THIS NUT, RECHECK 


THE COVER PLATE ADJUSTMENT, FIGURE 5-142. 


Figure 5-150. Transmitter Distributor, Transfer Bail Stabilizer 
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CLUTCH MAGNET 
REQUIREMENT 
(1) WITH ARMATURE IN ITS ENERGIZED POSITION, 
A. TOP END OF ARMATURE SHOULD CONTACT UPPER CORE FACE. 
B. CLEARANCE AT LOWER MAGNET CORE FACE 
SOME ---- TO ---- 0.004 INCH. 
(CHECK POINT OF LEAST CLEARANCE WITH PLAY TAKEN UP TO 
MAKE CLEARANCE A MAXIMUM.) 
TO ADJUST 
WITH MAGNET ASSEMBLY MOUNTING SCREWS REMOVED, LIFT 
ASSEMBLY FROM UNIT. INVERT ASSEMBLY, LOOSEN HINGE 
BRACKET MOUNTING SCREWS AND POSITION BRACKET. 
(2) WITH ARMATURE IN ITS ENERGIZED POSITION AND HIGH PART OF 
BACKSTOP ECCENTRIC UPWARD, CLEARANCE BETWEEN ARMATURE 
BAIL AND BACKSTOP. 


MIN, 0.045 INCH ---- MAX. 0.055 INCH 
TO ADJUST 
LOOSEN BACKSTOP CLAMP NUT AND 
POSITION THE ECCENTRIC. 
(3) WITH MAGNET ASSEMBLY REPLACED 


LOWER AND CLUTCH DISENGAGED, CLEAR- 
MAG NET ANCE BETWEEN END OF ARMATURE 
BACKSTOP BAIL EXTENSION AND MAIN BAIL LATCH. 
ECCENTRIC MIN. 0.007 INCH ---- MAX. 0.015 INCH 
HINGE TO ADJUST 
MOUNTING WITH BRACKET MOUNTING SCREWS FRICTION 
SCREWS TIGHT, MOVE ASSEMBLY TO ITS LOWERMOST 


POSITION. THEN POSITION BRACKET BY ITS 
ADJUSTING SLOT. 
ARMATURE NOTE: IF EXCESS CHATTER IS PRESENT, REFINE 
BAIL 4 REQUIREMENT (1) AND RECHECK REQUIRE- 
___ WAS MENTS (2) AND (3). 


| BACKSTOP ee 
ARMATURE BAIL SPRING (ECCENTRIC) Score 


REQUIREMENT Se ey 
WITH ARMATURE IN DE-ENERGIZED POSI- 
TION AND MAIN BAIL LATCH LEVER HELD AWAY. 


MIN. 1 OZ. ---- MAX. 2 OZS. K 
TO START BAIL MOVING. (‘© 


ADJUSTING SLOT 


MAIN BAIL 
LATCH wo = 
| | 1@|' 
MAIN BAIL LATCH SPRING 
REQUIREMENT BRACKET 
WITH UNIT INVERTED AND MAIN BAIL MOUNTING 
LATCH RELEASED. SCREWS 
MIN. 3/4 OZ, ---- MAX, 2 OZS. 
TO START MAIN BAIL LATCH MOVING. ARMATURE BAIL EXTENSION 


Figure 5-151. Transmitter Distributor, Clutch Trip Magnet Assembly 


ORIGINAL 59-157 


Figures 270B 
5-152, 5-153 


COVER PLATE DETENT 
(BOTTOM VIEW) 


COVER PLATE DETENT SPRING 
REQUIREMENT 
WITH SPRING SCALE APPLIED TO 
CENTER OF DETENT. 
MIN. 28 OZS. 
MAX, 48 OZS. 
TO START PLUNGER MOVING. 


NOTE: OUTER EDGE OF EACH 
MOUNTING BRACKET SHOULD 
BE APPROXIMATELY IN LINE 
WITH SHOULDER OF ITS 
MOUNTING STUD. 


Figure 5-152. Transmitter Distributor, Cover Plate Detent 


i. DISTRIBUTOR BA: XB13 


INTERMEDIATE GEARS 


z REQUIREMENT 

REAR BEARING BARELY PERCEPTIBLE AMOUNT OF 
BRACKET BACKLASH BETWEEN TRANSMITTER 
DISTRIBUTOR GEAR AND ITS DRIVE 
GEAR 

TO ADJUST 
POSITION TRANSMITTER DISTRIBUTOR 
WITH ITS MOUNTING SCREWS 
LOOSENED 


TRANSMITTER DISTRIBUTOR GEAR 


ys 
p) 


(TI2y 
yy 


$ 
©, 


Mf 


DRIVE SHAFT 


aT 


TH 
age 


pp a 
TRANSMITTER DISTRIBUTOR ~ 
MOUNTING SCREWS 
Figure 5-153. Transmitter Distributor, Base, Intermediate Gears 
5-158 
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5-154 
ke MOTOR UNITS (SYNCHRONOUS AND GOVERNED CAUTION 
IF THE MOTOR SHOULD BECOME BLOCKED FOR 
OILERS SEVERAL SECONDS, THE THERMAL CUT-OUT 


SWITCH WILL BREAK THE CIRCUIT. SHOULD THIS 
HAPPEN, ALLOW THE MOTOR TO COOL AT LEAST 
3 MINUTES BEFORE MANUALLY DEPRESSING THE 
RED BUTTON. AVOID REPEATED DEPRESSION. 


MOTOR SHAFT 


SYNCHRONOUS MOTOR POSITIONING 


REQUIREMENT 


TWO OILERS SHOULD BE UPWARD AND 
APPROXIMATELY EQUIDISTANT FROM 


CLAMP A VERTICAL LINE THROUGH THE MOTOR 
SCREW SHAFT. 
TO ADJUST 


POSITION THE MOTOR WITH THE TWO 
CLAMPS SCREWS LOOSENED. 


CULT LsLs STs sIssesl sss ssssst Ms VLSHMIMIESEEOOM OOOO OMMOOE Eo 


GOVERNED MOTOR POSITIONING 
REQUIREMENT 
MOTOR SHOULD BE CENTRALLY POSITIONED IN ITS RUBBERMOUNTS SO AS TO PROVIDE AT LEAST 0.020 
CLEARANCE BETWEEN THE MOTOR HOUSING AND THE CRADLE AT THE GOVERNOR END. THE CABLE 
SHOULD ALSO CLEAR THE GROMMET IN THE SCREEN BY AT LEAST 0.030 INCH. 
ECCENTRIC BACKSTOP GOVERNOR CONTACT 
REQUIREMENT 
THE CONTACTS SHOULD MEET 
SQUARELY AND NOT OVERLAP 
MORE THAN 0.010 INCH. 
TO ADJUST 
POSITION THE STATIONARY CONTACT 
AND CONTACT ARM WITH THE CLAMP 
SCREW AND POST LOOSENED. 
GOVERNOR CONTACT BACKSTOP 
REQUIREMENT 
CLEARANCE BETWEEN THE MOVABLE 
CONTACT ARM AND ITS ECCENTRIC 
BACKSTOP. 
MIN. 0.030 INCH 
MAX. 0.050 INCH 
TO ADJUST 
ROTATE THE ECCENTRIC BACKSTOP 
WITH CLAMPING SCREW LOOSENED. 


GOVERNOR CONTACTS 


MOVABLE 
CONTACT ARM 


CONTACT NUT 


STATIONARY 
CONTACT ARM 


CONTACT 
ARM CLAMP SCREW AND POST 


Figure 5-154. Motor Units, Positioning 
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GOVERNOR BRUSH SPRING TENSION 


REQUIREMENT 
GOVERNOR FAN REMOVED. 
MIN. 4 0ZS. 
MAX. 602ZS. 


TO MOVE THE SPRING FLUSH WITH THE 
BRUSH COVER. 


BRUSH COVER 


BRUSH 


BRUSH SPRING 


GOVERNED MOTOR SPEED ADJ USTMEN 
REQUIREMENT 


WITH THE TARGET ILLUMINATED AND VIEWED THROUGH THE VIBRATING SHUTTERS OF A 120 VPS 
TUNING FORK, THE SPOTS SHOULD APPEAR STATIONARY WHILE ROTATING (4 SPOT TARGET), 


TO ADJUST 
STOP THE MOTOR AND TURN THE ADJUSTING SCREW AS INDICATED ON THE GOVERNOR COVER. 


NOTE 
IT IS POSSIBLE TO ADJUST THE MOTOR AT SOME 
MULTIPLE OF THE CORRECT SPEED. TO CHECK FOR CORRECT 
SPEED, HAVE THE TYPE BOX CARRIAGE AT THE LEFT MARGIN, 
SET UP ANY CHARACTER ON THE SELECTOR AND MANUALLY 
TRIP THE TYPE BOX CLUTCH TRIP LEVER. IF THE UNIT IS 
EQUIPPED WITH GEARS FOR 45.5 BAUD OPERATION, IT SHOULD 
PRINT 65 CHARACTERS IN 10 SECONDS AND 53 CHARACTERS 
IN 5 SECONDS AT 75 BAUD, 


Figure 5-155. Motor Unit, Speed Adjustment (Governed Motor) 
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1. CABINETS LPC206BR, LAC213BR AND LAAC229BR 


DOME 
REQUIREMENT 

(1) THE FRONT EDGE OF THE DOME 
TO FIT FLUSH TO THE FRONT 
EDGE OF THE CABINET. 

(2) THE DOME TO BE CENTERED 
FROM SIDE TO SIDE ON THE 
CABINET. 

TO ADJUST 
WITH THE SIX SCREWS,WHICH 
SECURE THE HINGES TO THE 
DOME,LOOSE CENTER THE 
DOME TO MEET REQUIREMENTS. 


‘SMALL DOOR 
REQUIREMENT 
(1) DOOR TO BE FLUSH WITHIN 
2732" ABOVE THE DOME. 
(2) DOOR TO BE PARALLEL TO 
DOME WITHIN 3/32" 
TO ADJUST 
WITH THE FOUR NUTS, SECUR- 
ING THE HINGE EXTENSION 
TO THE HINGES,LOOSE POSI- 
TION THE DOOR TO MEET 
COPY ILLUMINATING LAMP REQUIREMENTS. 


COPY ILLUMINATION 


REQUIREMENT 
SUFFICIENT ILLUMINATION ON 
PRINTED COPY. 

TO ADJUST 
ROTATE THE SHIELD ON THE COPY 
ILLUMINATING LAMP TO PROVIDE 

NOTE DESIRED ILLUMINATION. 


MAKE INDICATOR LAMP, COPY LAMP, AND 
COPY HOLDER ADJUSTMENTS , FIGURE 5-159. 


Figure 5-156. Cabinet LPC206, Dome Mechanism 
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DOME 


SMALL DOOR 


CABINET 
DOME CATCH 


(1) REQUIREMENT 
THE DOME SHOULD LATCH SECURELY WITH A LIGHT- 
PROOF’SEAL AT THE FRONT OF THE DOME BETWEEN THE 
RUBBER GASKET AND THE TOP EDGE OF THE CABINET. 


(2) REQUIREMENT 
THE DOME CATCH SHOULD UNLATCH WHEN THE CATCH 
BUTTON IS DEPRESSED NO DEEPER THAN THE OUTER 
SURFACE OF THE DOME 


TO ADJUST 
BEND THE TWO DOME CATCHES 


SMALL DOOR CATCH 


(1) REQUIREMENT 
WITH THE SMALL DOOR LATCHED. THE RUBBER GASKET 
SHOULD PRESS AGAINST THE LEDGE OF THE DOME AT 
ALL POINTS, THE DOOR SHOULD BE FLUSH WITHIN 
1/16 INCH WITH TOP SURFACE OF THE DOME. 


HINGE 


COUNTERBALANCE 


DOME CATCH 


COUNTERBALANCE 
ADJUSTING SCREW 


SMALL DOOR CATCH NOTE 


THE FOLLOWING ADJUSTMENTS ARE MADE AT THE FAC- 
TORY AND SHOULD NOT BE DISTURBED UNLESS THERE IS 
REASON TO BELIEVE THAT THE PARTS ARE OUT OF ADJUST- 
MENT OR HAVE BEEN DISASSEMBLED. 


DOME 


HINGE NUTS (1) REQUIREMENT 


THE DOME SHOULD BE CENTERED ON THE CAB- 
INET FROM RIGHT TO LEFT AND PLACED 

MIN, 1/4 INCH MAX, 5/16 INCH 

FROM THE FRONT EDGE OF THE CABINET 


TO ADJUST 
POSITION THE DOME WITH THE SIX NUTS WHICH 
SECURE THE DOME HINGES TO THE DOME 
LOOSENED, TIGHTEN THE NUTS. 


(2) REQUIREMENT 
THERE SHOULD BE A LIGHT-PROOF SEAL AT THE 
REAR OF THE DOME BETWEEN THE RUBBER 
GASKET AND THE TOP EDGE OF THE CABINET. 


TO ADJUST 
POSITION THE DOME DOWNWARD WITH THE 
SIX NUTS, WHICH SECURE THE DOME HINGES 
TO THE CABINET, LOOSENED, TIGHTEN THE 
NUTS. 


CATCH BUTTON 


3/16 INCH 
TO 
1/4 INCH 


(2) REQUIREMENT 
WHEN THE DOOR IS RELEASED FROM ITS CATCH IT 
SHOULD SPRING OPEN AT LEAST 1/2 INCH, 


TO ADJUST 
BEND THE SMALL DOOR CATCH. RECHECK REAR OF 


DOOR TO MAKE CERTAIN IT IS FLUSH WITH OR 
SLIGHTLY ABOVE THE DOME. 


Figure 5-157. Cabinet LAC214BR, Dome Mechanism 
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(A) SMALL DOOR 
REQUIREMENT 


THE SMALL DOOR SHOULD BE CENTERED FROM 
RIGHT TO LEFT. IT SHOULD BE POSITIONED SO 
AS TO PROVIDE A LIGHT-TIGHT SEAL BETWEEN 
THE RUBBER GASKET AND THE EDGE OF THE 
DOME AT ALL POINTS. 
TO ADJUST 
LOOSEN THE TWO NUTS WHICH SECURE THE DE- 
TENT BRCKET TO THE DOME BRACKET. LOOSEN 
THE TWO NUTS WHICH SECURE THE DETENT ARM 
TO THE HINGE EXTENSION. LOOSEN THE FOUR 
NUTS WHICH SECURE THE DOME HINGES TO THE 
DOME BRACKET. PUSH THE HINGES AGAINST THE 
THE DOME BRACKET AND TIGHTEN THE FOUR 
NUTS. LOOSEN THE THREE NUTS WHICH SECURE 
THE HINGE EXTENSION TO THE DOOR. SLIDE 
THE DOOR TO ITS EXTREME FORWARD POSITION 
AND POSITION CENTRALLY FROM SIDE TO SIDE. 
TIGHTEN THE THREE NUTS WHICH SECURE THE HINGE EXTENSION TO THE HINGES. POSITION THE DOOR SO THAT IT IS 
FLUSH WITH OR SLIGHTLY ABOVE THE DOME AND TIGHTEN THE FOUR NUTS, LOOSEN THE THREE NUTS WHICH SECURE 
THE HINGE EXTENSION TO THE DOOR. CLOSE THE DOOR AND SLIDE IT TOWARD THE REAR TO PROVIDE A LIGHT-TIGHT 
SEAL AT THE FRONT CORNERS OF THE DOOR. TIGHTEN THE FOUR NUTS. 


(B) DETENT ARM AND DETENT BRACKET 


(1) REQUIREMENT 
THE DETENT ARM SHOULD BE HORIZONTALLY IN LINE WITH THE UPPER EDGES OF THE TWO HINGES. 


TO. ADJUST 
POSITION THE ARM AND TIGHTEN THE TWO NUTS. 


(2) REQUIREMENT 
WITH THE DOME RAISED AND THE SMALL DOOR LATCH BUTTON DEPRESSED. THE DOOR SHOULD NOT OPEN BEYOND 
ITS DETENT. WITH DOME CLOSED, SMALL DOOR SHOULD SPRING OPEN AT LEAST 1/2 INCH WHEN RELEASED FROM 


DOME BRACKET 


22> 


SH 
DETENT ARM 


DETENT BRACKET 


HINGE EXTENSION 


ITS LATCH. 
TO ADJUST 
SMALL DOOR STOP ARM POSITION THE DETENT BRACKET AND TIGHTEN THE 
STOP ARM TWO NUTS. IF NECESSARY REPOSITION THE DETENT 
BRACKET ARM, RECHECK ALL NUTS FOR TIGHTNESS. 


(C) SMALL DOOR STOP ARM 


REQUIREMENT 
STOP ARM SHOULD BE FREE OF BINDS WHEN DOOR 
1S OPENED OR CLOSED. 


TO ADJUST 

MOUNTING SCREWS LOOSEN THE STOP ARM BRACKET MOUNTING SCREWS. 
CLOSE THE DOOR. DISCONNECT THE TORSION 

SPRING. ALIGN STOP ARM FOR FREENESS AND TIGHTEN 
MOUNTING SCREWS WITH DOOR CLOSED. REPLACE 
TORSION SPRING. 


TORSION SPRING 


(D) COUNTERBALANCE 


REQUIREMENT 
THE DOME SHOULD REMAIN IN ITS MAXIMUM 
OPEN POSITION AND NOT CLOSE UNLESS MOVED 
MANUALLY 


TO ADJUST 
TURN THE COUNTERBALANCE ADJUSTING SCREW. 
SEE FIG. 5-157. 


Figure 5-158. Cabinet LAC214BR. Dome Mechanism 
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COPYHOLDER 
REQUIREMENT 
THERE SHOULD BE SUFFICIENT TENSION ON 


THE LINE GUIDE TO PREVENT IT FROM 
SLIPPING DOWN ITS SHAFT. IT SHOULD 
ALSO HOLD THE COPY IN PLACE, 


LINE GUIDE SPRING 


LINE GUIDE 


TO ADJUST 
REMOVE THE MOUNTING SCREWS 


FROMTHE LINE GUIDE SHAFT AND TURN 
THE SHAFT TO INCREASE SPRING 
TENSION. REMOUNT THE SHAFT 

AND TIGHTEN SCREWS. 


COPY HOLDER 


WINDOW AND PAPER GUIDE 


(1) REQUIREMENT 
THE PAPER GUIDE ON SMALL DOOR SHOULD 
CLEAR THE WINDOW WHEN THE DOOR IS 
OPENED OR CLOSED. 

aoe MIN. 0.080 INCH MAX. 0.110 INCH 
t TO ADJUST 
POSITION WINDOW WITH ITS 
RETAINER SCREWS LOOSENED. 

2)REQUIREMENT OR 
WITH SMALL DOOR CLOSED, THE BOTTOM ; ) 
EDGE OF THE PAPER GUIDE SHOULD BE * 
MIN. 7/64 INCH MAX. 9/64 INCH 
BELOW BOTTOM SURFACE OF WINDOW. 


SMALL DOOR 


PAPER GUIDE 
TO ADJUST 
POSITION THE PAPER GUIDE WITH ITS 
MOUNTING SCREWS RETAINER MOUNTING SCREWS LOOSENED. 
MOUNTING 
SCREWS INDICATOR LAMP 
LENS REQUIREMENT 


CLEARANCE BETWEEN INDICATOR LAMP AND 
LENS - APPROXIMATELY 1/16 INCH 


LAMP BRACKET <e. TO ADJUST 
POSITION LAMP HOLDER ON ITS BRACKET 


WITH MOUNTING SCREWS LOOSENED 


COPY LAMP 
REQUIREMENT 
CLEARANCE BETWEEN COPY LAMP AND 
COVER APPROXIMATELY 1/16 INCH 
TO ADJUST 
POSITION LAMP HOLDER ON ITS 
BRACKET WITH ITS MOUNTING NUT LOOSENED 


INDICATOR LAMP 


COVER 


1-72-7712 1 441444444424 _4-4_4-4-4-0 2-2-2221 


BRACKET U2Z7TZZIIIZD 


COPY LAMP - 
Figure 5-159. Cabinet LAC214BR, Dome Accessories 


LAMP HOLDER 
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DOME HINGE 


CABINET 


DOME 
REQUIREMENT 

THE DOME SHOULD BE CENTERED ON THE CABINET FROM RIGHT TO LEFT AND PLACED 

APPROXIMATELY 0.050 INCH 

FROM THE FRONT EDGE OF THE CABINET 
TO ADJUST 

POSITION THE DOME WITH THE SCREWS, WHICH SECURE THE DOME HINGE 

TO THE CABINET, LOOSENED. 


Ao NOTE: IF NECESSARY TO CHECK REQUIREMENT , 
‘ REMOVE CONTROL PANEL OVER AUXILIARY 
MOUNTING REPERFORATOR. 

SCREW 


DOME LATCH 
REQUIRE MENT 
WITH THE DOME CLOSED AND TOUCHING 
THE CABINET, THE DOME LATCHES SHOULD 
DB BE LATCHED WITH A CLEARANCE OF 
arr MIN. SOME 
MAX, 0.032 INCH 
BETWEEN THE LATCHING SURFACE OF EACH LATCH 
AND ITS LATCHING SURFACE OF THE CABINET 
TO ADJUST 
POSITION EACH LATCH WITH ITS MOUNTING 
SCREW LOOSENED. 


DOME LATCH 


CABINET 


Figure 5-160. Cabinet LAA229BR, Dome Mechanisms 
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TORSION BAR 


EYE BOLT 


SHOULDER NUT 


TORSION BAR 


REQUIREMENT 
THE DOME IN "FREE FALL" SHOULD NOT LATCH AND SHOULD COME TO REST 


MIN. 7 INCHES---MAX. 9 INCHES 
ABOVE RIGHT FRONT EDGE OF CONSOLE. 


TO ADJUST 
TURN THE SHOULDER NUTS ON THE EYE BOLTS CLOCKWISE TO INCREASE THE 


SPRING TORQUE, AND COUNTERCLOCKWISE TO DECREASE THE SPRING TORQUE. 


TOP DOORS (RIGHT AND LEFT) 
REQUIREMENT ; oe 
THE DOORS SHOULD SET SQUARELY AND UNIFORMLY ON THE CONTOUR OF THE DOME. ie) 

m 


TO ADJUST 
POSITION EACH DOOR WITH ITS HINGE MOUNTING SCREWS LOOSENED. 


MIDDLE DOOR A UE 
f Wi 
/ Y/ 
LEFT TOP DOOR a / Va 
/ 9 / HINGE 
ee | Jf | 
= — RIGHT TOP DOOR 


"¢E 5 
\ 2 — RIGHT FRONT DOOR 


TOP MIDDLE DOOR 

REQUIREMENT 
THE DOOR SHOULD REST FLAT AND SQUARELY ON THE DOME. THE REINFORCEMENT 
CHANNEL SHOULD FIT OVER ITS GUIDE BRACKET IN THE DOME. 

TO ADJUST 
REMOVE THE SPRING DETENT FROM CENTER OF DOME AND POSITION THE DOOR WITH 
ITS HINGE MOUNTING SCREWS AND BRACKET MOUNTING SCREWS LOOSENED, 


RIGHT FRONT DOOR 

REQUIREMENT 
THE RIGHT AND LEFT EDGES OF THE RIGHT FRONT DOOR SHOULD BE EVEN WITH THE 
RIGHT TOP DOOR. WITH THE DOOR CLOSED IT SHOULD REST FLAT ON THE 
HORIZONTAL SURFACE OF THE DOME. 

TO ADJUST 
REMOVE THE THUMB SCREWS, LATCHES, AND SPRINGS FROM THE DOOR, AND POSITION 
THE DOOR WITH ITS MOUNTING SCREWS LOOSENED. 


Figure 5-161. Cabinet LAAC229BR, Dome Requirements 
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MOUNTING SCREW 
PAPER GUIDE 
REQUIREMENT 
WITH THE RIGHT TOP DOOR CLOSED, THE BOTTOM EDGE 


PAPER GUIDE 


ieee WINDOW 
noe REQUIREMENT 
WHEN RIGHT FRONT DOOR IS OPENED OR CLOSED, 
AN THE vara SHOULD CLEAR THE PAPER GUIDE 
RIGHT TOP DOOR BY 1/16 INCH 
WINDOW To ADJUST 
POSITION THE WINDOW WITH ITS RETAINER 
RS MOUNTING SCREWS LOOSENED. 


RETAINER MOUNTING SCREWS OF THE PAPER GUIDE SHOULD BE FLUSH WITH THE BOTTOM 
SURFACE OF THE WINDOW IN THE RIGHT FRONT DOOR. 
LATCH THUMB SCREW TO ADJUST 
POSITION THE PAPER GUIDE WITH ITS MOUNTING SCREWS 
v7 LOOSENED. 


—— 
TAAARARARERAARREN SN SE 9 AAR 
en falta) EP heh pltiheheh Lhdehih hifchihebehokubrukhehabel 

SY = N 


LATCH ie 


Q 
IN 


MOUNTING SCREWS 


AAMARANAAT 


LEFT FRONT DOOR 


ADJUSTING BRACKET ay REQUIREMENT 
THE DOOR SHOULD SET SQUARELY ON 
LEFT FRONT DOOR ITS OPENING IN THE DOME AND FLAT 
ON THE DOME. 
TORSION SPRING op TO ADJUST 


REMOVE LATCH THUMB SCREW AND 
LATCH. REMOVE TORSION SPRING 


DOME — ue ANCHOR POST. POSITION THE DOOR 
a WITH ITS HINGE MOUNTING SCREWS 
aa LOOSENED. 
‘ STOP — (2) REQUIREMENT 
GUIDE THE TORSION SPRING SHOULD RAISE 


THE DOOR UPWARD UNTIL STOPPED BY 
ITS STOP GUIDE BEFORE IT REACHES A 
VERTICAL POSITION. 

TO ADJUST 
ROTATE THE TORSION SPRING POST TO 
ACQUIRE SUFFICIENT LIFTING POWER. 
POSITION THE GUIDE STOP WITH ITS 
MOUNTING SCREW LOOSENED. 


TORSION SPRING ANCHOR POST 


(3) REQUIREMENT 
-- THE DOOR LATCH SHOULD HAVE 
SUFFICIENT LATCHING SURFACE ON ITS 
BRACKET AND SHOULD HOLD THE DOOR 
CLOSED REASONABLY TIGHT. 
CABINET TO ADJUST 
POSITION ITS ADJUSTING BRACKET 
HORIZONTALLY WITH ITS MOUNTING 
SCREWS LOOSENED. MODIFY UP OR 


NOTE 
MAKE INDICATOR LAMP, COPY LAMP AND 
COPY HOLDER ADJUSTMENTS, FIGURE 5-159. cee ui aA OF BRACKET IF 


Figure 5-162. Cabinet LAAC229BR, Dome Mechanisms 
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Figure 
5-163 


CRADLE RAILING 


ADJUSTING 
STUD 


CABINET 
SHELF 
CRADLE (FOR LAAC229BR ONLY) 
(1) REQUIREMENT MOUNTING 
UNDER NO LOAD, THE TOP OF THE CRADLE SCREWS 


RAILING SHOULD BE 
MIN, 1-31/32 INCHES---MAX. 2-1/32 INCHES 
FROM THE SHELF OF THE CABINET. 


TO ADJUST 
LOOSEN THE LOCK NUTS ON VIBRATION DAMPENER 
NO. 1, 2, AND 3 ON TOP OF THE LEFT AND RIGHT 
RAILS. LOOSEN THE NUT ON THE LOWER END OF 
STUD IN MOUNT NO. 4 ROTATE THE ADJUSTING 
STUDS UNTIL THE RAILS HAVE REACHED THE DESIRED 
HEIGHT. TIGHTEN ALL NUTS PREVIOUSLY LOOSENED. 
(2) REQUIREMENT ‘ 
THE FRONT RAIL SHOULD BE POSITIONED 
MIN, 3-5/16 INCHES---MAX, 3-3/8 INCHES 
FROM AND PARALLEL TO THE FRONT OF CABINET. 
TO ADJUST 
POSITION THE BASE RAIL ASSEMBLY WITH ITS FOUR 
MOUNTING SCREWS AND TWO LOCATING ECCEN- 
TRICS LOOSENED AFTER POSITIONING THE RAIL 
ASSEMBLY TO DESIRED POSITION. ROTATE THE 
ECCENTRICS AGAINST THE REAR RAIL AND LOCK 
IN POSITION. 


| CRADLE (FOR LAC214BR ONLY) 
REQUIREMENT 


TOP OF HINGE BRACKET PARALLEL TO TOP OF HINGE BAR. 


TO ADJUST 
TURN STOP SCREW WITH LOCK NUT LOOSENED. 


HINGE BAR 


Figure 5-163. Cabinet, Cradle Rails 
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VIBRATION 
DAMPENER 
LOCATING 

ECCENTRICS * 


TRANSMITTER DISTRIBUTOR HOUSING CLEARANCE 
REQUIREMENT (FOR LAAC229BR ONLY) 


A MINIMUM OF 1/32 IN. CLEARANCE BETWEEN 
THE TRANSMITTER DISTRIBUTOR COVER PLATE, 
TAPE GUIDE PLATE, FRONT COVER PLATE WHICH 
IS FASTENED TO THE TRANSMITTER DISTRIBUTOR 
AND THE AUXILIARY HOUSING WHICH SNAPS 
ONTO THE CABINET. 


NOTE ee 
THE TRANSMITTER DISTRIBUTOR MUST "FLOAT" ) 
WITHIN THE AUXILIARY HOUSING OF THE CABINET. i 


TO ADJUST 


REFINE THE CRADLE HEIGHT ADJUSTMENT AND THE 
FRONT RAIL POSITION ADJUSTMENT IF NECESSARY, 


STOP SCREW 


LOCK NUT 


HINGE BRACKET 
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5-164 
m. PAPER WINDER LPW300BR AND PW201BR 
SPINDLE SHAFT END PLAY 
REQUIREMENT 
WITH PLAY OF SHAFT TAKEN UP AWAY FROM MOTOR, THERE SHOULD BE APPROX. 1/32" 
CLEARANCE BETWEEN SHOULDER ON SHAFT AND FRICTION DRIVE ASSEMBLY. 
TO ADJUST 
POSITION BEARING BRACKET BY MEANS OF ITS ELONGATED MOUNTING HOLES. 
FRICTION 
DRIVE ASSEMBLY 
FRICTION CLUTCH TORQUE ee 
TO CHECK REGULATING 
RUN PAPER WINDER WITH SPINDLE HELD BUSHING 
STATIONARY FOR 10 MINUTES. HOOK LOCK NUT 


8 OZ. SCALE IN SLOT OF PAPER SPINDLE, 
REQUIREMENT 

5 TO 7 OZS. TO HOLD PAPER 

SPINDLE STATIONARY AGAINST 

MOTOR ROTATION. 
TO ADJUST 

WITH LOCK NUT LOOSE ADJUST 

CAPSTAN NUT TO MEET 


PAPER SPINDLE 
REQUIREMENT. 


FLANGE 
SPRING POST 


PAPER CYLINDER ADJUSTMENT 

REQUIREMENT LATCH 
SUFFICIENT TENSION TO RETAIN 
CYLINDER FLANGE 

TO ADJUST 
POSITION REGULATING BUSHING 
WITH SET SCREW LOOSE TO 
DESIRED TENSION. 


LATCH SPRING TENSION 

REQUIREMENT 
WITH PAPER SPINDLE REMOVED, HOOK 
32 OZ. SCALE OVER SPRING POST ON 
LATCH. PULL HORIZONTALLY AS INDI- 
CATED. 
MIN. 20 OZ. --- MAX. 30 OZ. 


TO START LATCH MOVING. SLACK ROD LEVER 


SLACK ROD LEVER SPRING TENSION. 
REQUIREMENT 
HOOK 32 OZ. SCALE UNDER SLACK ROD LEVER AT SPRING HOLE AND PULL IN LINE WITH 
SPRING 
MIN. 19 OZS. --- MAX, 23 OZS. 
TO START LEVER MOVING. CHECK BOTH SIDES 


Figure 5-164. Paper Winder (PW201), Rewind Mechanism 
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3-164A 


(RIGHT VIEW) 


MERCURY SWITCH 


GLASS ENCLOSED LEADS 
bate MERCURY 


UN-OPERATED POSITION wa! ace MERCURY SWITCH POSITION 

Ty REQUIREMENT 
MERCURY MUST MAKE CONTACT WITH TWO GLASS 
ENCLOSED LEADS WHEN SWITCH IS IN OPERATE 
POSITION. CLEARANCE (FOR OPERATE POSITION) 
BETWEEN LOWER EDGE OF PAPER SLACK BAIL AND 
BAIL BACKSTOP SHOULD BE 
MIN. 3/4 INCH 
MAX. 1-1/4 INCH 


MOUNTING * 
~.. SCREW / 4 TO ADJUST 
ia ee Le POSITION SWITCH WITH MOUNTING SCREW 
OPERATE POSITION ——*~~____-” LOOSENED. 
(LEFT VIEW) 


Figure 5-164A. Paper Winder (LPW300BR), Mercury Switch 
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5-164B 

n. CABINET (LBAC255) 
NOTE: REST CABINET ON A LEVEL FLOOR WHEN MAKING THE FOLLOWING 


ADJUSTMENTS. 
BOTTOM EDGE (A) PRINTER COVERS 
OF COVER REQUIREMENT 


1. GENERALLY, ALL GAPS AROUND THE COVERS SHOULD BE 
EQUAL WITHIN + 1/16 INCH 


TOP EDGE 


OF COVER 
2. WITH COVERS CLOSED, CLEARANCE BETWEEN TOP EDGE 
OF COVERS AND BOTTOM EDGE OF ADJACENT COVERS 
SHOULD BE APPROXIMATELY 1/16 INCH 


COVERS MUST NOT TOUCH WHEN BEING OPENED. 


3. WITH COVERS CLOSED, SIDE CLEARANCE BETWEEN 


i 
me) os COVERS AND ADJACENT COVERS SHOULD BE 
Q APPROXIMATELY EQUAL 
ae) om) 
2 eS 


(CONTINUED ON THE FOLLOWING PAGE) 


HINGE 
MOUNTING 
NUT 


HINGE 
R BRACKET 
HINGE 
MOUNT- 
Pool gist 


TOP AND MIDDLE 
COVER HINGES 


BOTTOM 


FRONT EWA COVER HINGE 


Figure 5-164B. Cabinet LBAC255BR for Multiple Mounting Page Printers 
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(CONTINUED FROM THE PRECEDING PAGE) 


4, FINAL ADJUSTMENT (AFTER TYPING UNIT IS INSTALLED). 
THE GAP BETWEEN THE TOP OF THE ROLLER ON THE 
TYPING UNIT ANDTHE RETURN ON THE COVER SHALL 
BE APPROXIMATELY 1/16 INCH. 

TO ADJUST ae 
POSITION THE COVERS WITH THEIR HINGE NUTS 
FRICTION TIGHT. 


NOTE: CLEARANCE BETWEEN LOWER EDGE OF BOT- 
TOM COVER AND CENTER CROSS BRACE SHOULD BE 
FON ASC T/LINCE” 
TO ADJUST 
REFINE #2 ABOVE WITH LARGER GAP BEGINNING 
AT TOP COVER, 


TOP AND MIDDLE PRINTER COVER DEPTH 

REQUIREMENT 
WITH PRINTER COVERS IN CLOSED POSITION, 
THEIR LEFT AND RIGHT OUTER SURFACES 
SHOULD BE FLUSH WITH OR NO MORE THAN 
1/16 INCH BELOW LEFT AND RIGHT FLANGES 
OF CABINET SHELL. 

TO ADJUST 
POSITION PRINTER COVERS WITH THEIR RES- 
PECTIVE FOUR HINGE BRACKET MOUNTING 
SCREWS FRICTION TIGHT. 


HINGE BRACKET 
MOUNTING SCREWS 


HINGE 


KEYBOARD PANEL 
REQUIREMENT 
WITH THE MOUNTING SCREWS FOR THE 

KEYBOARD PANEL FRICTION TIGHT , POSITION 

THE COVER SO THE BOTTOM RETURN OF COVER 

IS IN LINE APPROXIMATELY WITH THE FORMED 

EDGE OF THE TOP FRONT BRACE ASSEMBLY 

AND THE PANEL 1S APPROXIMATELY CENTERED 

IN THE OPENING IN THE BOTTOM COVER. 

TIGHTEN THE TOP MOUNTING SCREWS BEING 

SURE TO PULL THE PANEL TIGHT AGAINST THE RUBBER 
“GASKET ON THE KEYBOARD BEFORE TIGHTENING | 
SCREWS. 


Figure 5-164C. Cabinet LBAC255BR for Multiple Mounting Page Printers 
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5-164D 


PRINTER COVER LATCHES 
_ REQUIRE 
> 1. WITH COVER IN CLOSED POSITION, BOLTS 
SHOULD TOUCH STRIKER PLATES. 


2. BOLTS SHOULD ENGAGE STRIKER PLATES BY A 
MINIMUM OF 1/16 INCH. 


PRINTER COVER THUMBSCREW 


EXTENSION 
NUT 


BOLT LOCK NUT EXTENSION 


MIDDLE AND TOP COVER LATCHES 


TO ADJUST 


1. WITH COVER OPEN AND STRIKER PLATE MOUNT- 

ING SCREWS FRICTION TIGHT, MOVE STRIKER 
CABINET SHELL PLATES TOWARD FRONT OF CABINET. CLOSE 
COVER AND OPEN PAPER ACCESS DOOR. PO- 
SITION STRIKER PLATES TO MEET (1) ABOVE. 
CLOSE PAPER ACCESS DOOR. CAREFULLY 
MOVE PRINTER COVER THUMBSCREWS TOWARD 
EACH OTHER AND OPEN PRINTER COVER. 
TIGHTEN STRIKER PLATE MOUNTING SCREWS. 


1/16 MIN, 
PRINTER COVER 


THUMBSCREW 


SPACER 
EXTENSION 


LOCK NUT EXTENSION 


LOWER COVER LATCHES 

2. CLOSE COVER AND OPEN PAPER ACCESS DOOR. 
STRIKER PLATE REMOVE COVER THUMBSCREWS AND THEIR 
LOCKWASHERS FROM EXTENSIONS. WITH THEIR 
LOCKNUTS LOOSE, ROTATE EXTENSIONS TO 
MOVE BOLTS RIGHT OR LEFT AS REQUIRED. 
ALIGN TAPPED HOLE IN EXTENSION WITH 
HOLE IN COVER. REPLACE THUMBSCREWS 
AND LOCKWASHERS. TIGHTEN EXTENSION 
LOCKNUTS. A 


Figure 5-164D. Cabinet LBAC255BR for Multiple Mounting Page Printers 
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5-164E 
(A) SLIDE STOPS 
PRINTER COVER REQUIREMENT 
BOTTOM SECTION 
(1) WITH EACH PRINTER UNIT IN REARMOST POSITION, 
CENTER OF TYPING UNIT PLATEN SHOULD BE IN 

TYPING UNIT LINE WITH, PLUS OR MINUS 1/16 INCH, FRONT 
PLATEN EDGE OF PRINTER COVER ABOVE IT FOR THE UPPER 


TWO TYPING UNITS. 


(2) CENTER OF PLATEN OF BOTTOM TYPING UNIT 
SHOULD BE IN LINE WITH FRONT EDGE OF COVER 
ABOVE IT WITHIN 1/16 INCH FORWARD - 3/16 
INCH REARWARD. 
TO ADJUST 
(1) (2) OPEN COVER AND LOOSEN SLIDE 
MOUNTING SCREWS FRICTION TIGHT. POSI- 
TION SLIDE, BASE AND TYPING UNIT TO 
MEET REQUIREMENT. 
ROLLER SLIDE 
NOTE: THIS ADJUSTMENT AFFECTS CARRIAGE RETURN 
AND LINE FEED LEVER ADJUSTMENTS. THEREFORE, 
IF SLIDE STOPS ARE READJUSTED, CARRIAGE RETURN 
AND LINE FEED LEVERS SHOULD ALSO BE READJUSTED. 


(B) CARRIAGE RETURN AND LINE FEED LEVERS 
REQUIREMENT (EACH PRINTER COVER) 


WITH PRINTER COVER CLOSED 
MIN. 3/32 INCH --— MAX. 5/32 INCH 
CLEARANCE BETWEEN HEAD OF LEVER ADJUSTING 
PRINTER COVER KEY LEVER SCREW AND REAR SURFACE OF KEYLEVER MOUNT- 
BOTTOM SECTION MOUNTING ING BRACKET. 
BRACKET 


SLIDE MOUNTING SCREWS 


TO ADJUST 


DEPRESS KEYLEVER ASSEMBLY AND ROTATE IT 90 
DEGREES. REMOVE KEYLEVER ASSEMBLY AND 
KEYLEVER SPRINIG. CLOSE COVER AND TURN 
LEVER ADJUSTING SCREW, ACCESSIBLE THROUGH 
HOLE IN COVER, TO MEET REQUIREMENT. 


Z NOTE: THE SLOT IN THE ADJUSTING SCREW 
q 7 SHOULD BE HORIZONTAL AFTER ADJUSTING. 
e 


HN |) i 
ela 


BASE PLATE 
ASSEMBLY 


TRIP LEVER 


LEVER ADJUSTING SCREW 


KEY LEVER ASSEMBLY 


Figure 5-164E. Cabinet LBAC255BR for Multiple Mounting Page Printers 
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PAPER WINDER ASSEMBLY POSITION | 


270B Figure 


5-164F 
POST _FLANGE pS a 
CABLE 
CLIP 
| BEARING 
ee 
| SSS See j 
| | 
Se es Z 195921 PAPER WINDER ASSEMBLY 


195922 PAPER WINDER ASSEMBLY 


REQUIREMENT 


THE COMBINED ASSEMBLY SHOULD BE POSITIONED (LEFT OR RIGHT) SO THAT THE PAPER AS IT 
COMES OFF THE PLATEN SHALL LINE UP WITH THE FLANGES OF THE PAPER WINDER SPINDLE. IT 
IS IMPORTANT THAT THE CENTERLINE OF THE PAPER WINDER SPINDLE BE AS CLOSE TO PARALLEL 
AS POSSIBLE WITH THE CENTERLINE OF THE PLATEN. THIS IS TO MINIMIZE "WALKING" OF THE 
PAPER FROM SIDE TO SIDE. 


TO ADJUST 


CHANGE 3 


POSITION PAPER WINDER ASSEMBLY WITH ITS MOUNTING SCREWS LOOSENED. 


WINDER SPINDLE 


eae EQUAL aps 
| PRINTER PLATEN 


Figure 5-164F. Cabinet LBAC255 for Multiple Mounting Page Printers 
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Figure 270B: 
5-164G 


MERCURY SWITCH POSITION 

REQUIREMENT 

(1) THE GLASS ENCLOSED LEADS OF THE SWITCH MUST BE IN A HORIZONTAL PLANE AND PARALLEL 
WITH THE PAPER SLACK MOUNTING END BAIL WHEN THE SLACK MOUNTING END IS HORIZONTAL 
WITH THE BASE PLATE. 

(2) THE MERCURY SWITCH MUST START MOTOR ROTATION WHEN THE LOWER EDGE OF THE PAPER 
SLACK BAIL IS PARALLEL WITH THE BASE PLATE OR 1/2 INCH ABOVE THE PAPER SLACK BAIL BACK 
STOP, 

TO ADJUST 
POSITION SWITCH WITH MOUNTING SCREW LOOSENED. 


GLASS ENCLOSED LEADS 


PAPER SLACK END BAIL 


OPERATED POSITION 


SLACK BAIL 


GLASS ENCLOSED LEADS 


CABLE CLAMP 


MERCURY 


UN-OPERATED POSITION 


Figure 5-164G. Cabinet LBAC255BR for Multiple Mounting Page Printers 
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5-3. LUBRICATION 
a. GENERAL 


(1) Lubricate the equipment as directed in 
figures 5-165 through 5-236. These figures in- 
dicate the points to be lubricated and the type 
and quantity of lubricant to be used. On new 
equipment, after a few weeks of service, re- 
lubricate to make certain that all points receive 
lubricant. 


(2) Follow this lubrication schedule: 


OPERATING LUBRICATING 
SPEED INTERVAL 
45.5 Baud 3,000 hours or 
(65 WPM) 1 year 

75. 0 Baud 1,500 hours or 
(106 WPM) 6 months 


(3) For normal or high temperatures (5° 
to 55° C; 41° to 1319 F) use Teletype KS-7470 
oil at all locations where the use of oil is indi- 
cated. For lower temperatures, dilute the KS- 
7470 oil with kerosene (half and half). Use KS- 
7471 grease on allsurfaces where grease is in- 
dicated, except the motor bearings. Apply six 
drops of KS- 7470 oil to motor bearings every 
four months (depress oiler with metal object ). 
If the motor is disassembled at any time, re- 
pack the bearings with grease (Beacon 325) 
{Teletype 195298) or its equivalent. 


(4) The equipment should be thoroughly 
lubricated, but over-lubrication which might 
allow oil to drip or grease to be thrown on 
other parts should be avoided. The following 
general instructions supplement the specific 
lubricating points shownon the following pages: 


(a) Apply one drop of oil to all spring 
hooks. 


(b) Apply a light film of oil to all cam 
surfaces. 


(c) Apply a thick coat of grease to all 
gears. 


(d) Saturate all felt washers, oilers, 


etc. 

(e) Apply oil to all pivot points. 

(f) Apply oil to all sliding surfaces. 
CHANGE 3 


270B Paragraph 


5-3a(7) 

NOTE 
Exercise special care to prevent any oil or 
grease from getting between armatures and pole 
pieces of selector magnets, transmitter distri- 
butor clutch magnets or tape-feed out magnets. 
Keep all electrical contacts free of oil or grease. 

(5) Apply athick film of grease toall gears 
and to the spacing clutch reset cam. When gear 
changes are made to change operating speed of 
the components, lubricate the replacement pin- 
ion and gear when the change is made. 

(6) Specific lubrication requirements and 
the amount of lubricant are indicated at each 
lubrication point in accordance with the follow- 
ing code: 

0 Apply one drop of oil. 

02 Apply two drops of oil. 

03 Apply three drops of oil. 
G Apply thin coat of grease. 

SAT Saturate with oil (felt washers, etc. ) 

(7) Lubricate according to the applicable 
lubrication instructions whenever parts or as - 
semblies are removed and reassembled, or 
when handling the equipment for adjustment pur- 
poses may have removed some or all of the 
lubricant. 

NOTE 


During each lubrication period, check the fol- 
lowing adjustments: 


Carriage draw wire rope, figure 5-33. 
Printing carriage position, figure 5-40. 
Printing hammer bearing stud, figure 5-40. 
Printing hammer stop bracket, figure 5-43, 
Printing arm, figure 5-43. 

Printing trip link, figure 5-114. 

Typewheel, figure 5-116. 

Print hammer, figure 5-116. 


Dashpot vent screw, figure 5-36 and check 
transfer slide for binds. 


5-171 


Figure 270B 
5-165 


b. TYPING UNIT (LP) 


(REST TYPING UNIT IN UPRIGHT POSITION) 


Figure 5-165. Typing Unit 


CHANGE 3 


b.O01 PRINTING MECHANISM 
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b.02 PRINTING MECHANISM (Continued) 


ORIGINAL 


Figure 5-166. 


SAT FELT WASHERS 
(2 WASHERS) 


SAT FELT WICK 


G ENGAGING SURFACE 


G ENGAGING SURFACE 


G ENGAGING SURFACE 


SAT FELT WICK 


O HOOKS--EACH END 
(4 SPRINGS) 


SAT FELT WASHER 


©2 ENGAGING SURFACES 
(2 PLACES) 


FELT WASHERS 
(3 WASHERS) 


GUIDING SURFACE 


TRACK SURFACE 


FELT WASHERS 
(2 WASHERS) 


Typing Unit 


Figure 
5~166 


PRINTING HAMMER 
OPERATING BAIL 


SPRING WICK 


SECONDARY PRINTING ARM 


PRINTING HAMMER STOP 


PRINTING HAMMER STOP 


SPRING WICK 


SPRING 


OPERATING BAIL LATCH 


OPERATING BAIL LATCH 


PRINTING CARRIAGE ROLLERS 


PRINTING ARM EXTENSION 


PRINTING TRACK 


PRINTING ARM 
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b.03 TYPE BOX CARRIAGE MECHANISM 


O BEARING SURFACE TYPE BOX CARRIAGE 
LATCH TOGGLE 


O2 BEARINGS TYPE BOX CARRIAGE ROLLERS 
(3 ROLLERS) 


O HOOK-EACH END SPRING 
SAT FELT WICK 
O BEARING SURFACE TYPE BOX CARRIAGE LATCH 


O2 BEARING SURFACE TYPE BOX CARRIAGE LINK 


b.04 CODE BAR MECHANISM 


©2 GUIDE SLOTS (RIGHT CODE BARS 
CENTER, AND LEFT- 
9 BARS) 


| 


| 


| 


© HOOKS-EACH END SPRING 
(3 PLACES) 


Figure 5-167. Typing Unit 
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b.05 PAPER FEED MECHANISM (FRONT VIEW) 


HOOKS-EACH END 

BEARING SURFACE 

BEARING SURFACES 
(EACH END) 

TEETH (2 GEAR) 


BEARINGS 
(EACH END) 


BEARING SURFACES 
(EACH END) 


BEARING SURFACES 
(RIGHT AND LEFT) 


HOOKS-EACH END 
BEARING SURFACE 


BEARING SURFACES 
(RIGHT SIDE) (EACH END) 


eee ed 
EX XSS STI} 


oe 4 jan. aeeenem 
. 


Jam annenran 


sMBARRLL ATA, 


oe 


(LEFT SIDE VIEW) 


Figure 5-168. Typing Unit 


ORIGINAL 


BEARING SURFACES- 
EACH END (6 ROLLERS) (WIPE OFF EXCESS OIL) 


= — b.06 CODE BAR MECHANISM 


Figure 
5-168 


SPRING 
PLATEN DETENT BAIL 


PAPER FINGER SHAFT 


PLATEN GEARS 


PLATEN SHAFT 


PAPER PRESSURE ROLLER SHAFTS 


PAPER STRAIGHTENER SHAFT 
PAPER STRAIGHTENER LEVERS 


SPRING 
RELEASE LEVER 


RELEASE LEVER LINK 


©2 BEARING BALLS CODE BAR DETENT 
(9 BALLS) 


5-175 


270B 


Figure 
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b.07 RIBBON FEED MECHANISM (RIGHT SIDE) 


ATT 


ae a5; 
SY sees 


ae) & Ld 


(REAR VIEW) 


BEARING SURFACE 
BEARING SURFACE 
FELT WASHER 


HOOKS-EACH END 


ENGAGING SURFACE 


HOOKS-EACH END 
TEETH 


FELT WASHERS 
(2 WASHERS) 

BEARING SURFACE 

HOOKS-EACH END 


BEARING SURFACES 
(2 PLACES) 


BEARING SURFACE 
(2 PLACES) 


Figure 5-169. Typing Unit 
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RIBBON ROLLER SHAFT 
RIBBON SPOOL TOGGLE 
RIBBON SPOOL SHAFT 


RIBBON FEED LEVER SPRING 


RIBBON DETENT LEVER 


RIBBON RATCHET WHEEL SPRING 
RIBBON RATCHET WHEEL 


RIBBON FEED LEVER BAIL 


RIBBON LEVER 
SPRING 


RATCHET FEED LEVER SHAFT 


RIBBON DETENT LEVER SHAFT 


ORIGINAL 
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b.08 RIBBON REVERSE MECHANISM 


b.09 VERTICAL POSITIONING MECHANISM (RIGHT SIDE) 


SAT 


ENGAGING SURFACE 


BEARING SURFACE 


ENGAGING SURFACE 


TEETH 


FELT WASHER 
BEARING SURFACE 
ENGAGING SURFACE 


ENGAGING SURFACES 
(4 PLACES) 


HOOKS-EACH END 


BEARING SURFACES 
(2 PLACES) 


FELT WASHERS 
(2 WASHERS) 


BEARING SURFACE 
HOOKS-EACH END 


BEARING SURFACE 


ENGAGING SURFACE 


FELT WASHER 


FELT OILER 
HOOKS~-EACH END 
(2 SPRINGS) 


FELT WICK 
BEARING SURFACE 


BALL BEARING 


Figure 5-170. Typing Unit 
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Figure 
5-170 


RIBBON REVERSING LEVER 


RIBBON REVERSE LEVERS 


RIBBON REVERSE LEVER 


RIBBON REVERSE SPUR GEAR 


VERTICAL POSITIONING LEVER 
RIBBON DRIVE LINK 
VERTICAL POSITIONING LEVER 


VERTICAL POSITIONING 
LOCK LEVER 


SPRING 

VERTICAL POSITIONING LEVER 
MAIN SIDE LEVER FOLLOWER 
ARM 

RIBBON DRIVE LINK 

SPRING 


CODE=BAR CLUTCH TRIP SHAFT 
OPERATING LEVER 


MAIN SIDE LEVER FOLLOWER 
ARM 


CODE BAR CLUTCH TRIP SHAFT 
OPERATING LEVER EXTENSION 


VERTICAL POSITIONING LEVER 
SPRING 


SPRING WICK 
ROCKER SHAFT BRACKET 


MAIN ROCKER SHAFT 
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Figure 
5-171 


b.10 RIBBON FEED MECHANISM (LEFT SIDE) 


(LEFT SIDE VIEW) 


(REAR VIEW) 


b.11 RIBBON FEED MECHANISM (Continued) 
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Figure 5-171. 


HOOKS-EACH END 
BEARING SURFACE 


BEARING SURFACE 


FELT WASHER 


HOOKS-EACH END 


ENGAGING SURFACE 


FELT WASHERS 
(2 WASHERS) 


BEARING SURFACE 


TEETH 


HOOKS-EACH END 

ENGAGING SURFACE 

BEARING SURFACES 
(2 PLACES) 


BEARING SURFACE 


ENGAGING SURFACE 


ENGAGING SURFACE 


TEETH 


Typing Unit 


SPRING 


RIBBON SPOOL SHAFT 


RIBBON ROLLER SHAFT 


RIBBON SPOOL SHAFT 


SPRING 


RIBBON DETENT LEVER 


RIBBON FEED LEVER BAIL 


RIBBON REVERSE LEVER 


RIBBON RATCHET WHEEL 


SPRING 
RIBBON DETENT LEVER SHAFT 
RATCHET FEED LEVER SHAFT 


RIBBON DETENT LEVER 


RIBBON REVERSING LEVER 


RIBBON REVERSE LEVER 


RIBBON REVERSE SPUR GEAR 


ORIGINAL 


b.12 VERTICAL POSITIONING MECHANISM 


b.13 


ORIGINAL 


270B 
(LEFT SIDE) 
Bi 02 
SAT 
(ll: 


Ci 
t] 


aA, 
BES: 


VWABLBET 


‘ 


SAAS) 


Figure 5-172. 


BEARING SURFACE 


FELT WASHER 


ENGAGING SURFACES 


(4 PLACES) 


HOOKS-EACH END 
ENGAGING SURFACE 


BEARING SURFACE 


BEARING SURFACES 
(2 PLACES) 


FELT WASHERS 
(2 WASHERS) 


FELT OILER 


CAMMING SURFACE 
FELT WICK 
HOOKS-EACH END 
BALL BEARING 
BEARING SURFACE 


Typing Unit 


Figure 
5-172 


RIBBON DRIVE LINK 


VERTICAL POSITIONING 
LEVER 


VERTICAL POSITIONING 
LOCK LEVER 


SPRING 
VERTICAL POSITIONING 
LEVER 


RIBBON DRIVE LINK 


VERTICAL POSITIONING 
LEVER 


MAIN SIDE LEVER FOLLOWER 
ARM 


VERTICAL POSITIONING 
LEVER 


MAIN SIDE LEVER FOLLOWEP 
ARM 

SPRING WICK 

SPRING 


MAIN ROCKER SHAFT 
ROCKER SHAFT BRACKET 


5-179 


Figure 
5-173 


b.13 CODE BAR MECHANISM 


y| 
i 


sae 


b.14 SELECTOR MECHANISM 


270B 


Figure 5-173. 


O2 GUIDE SLOTS 
O2 ENGAGING SURFACE 
O2 BEARING GUIDE 
SLOTS (6 SLOTS) 
O2 ROLLER BEARINGS 
(4 ROLLERS) 


SAT FELT WASHERS 
(2 WASHERS) 
O HOOKS-EACH END 
(5 SPRINGS) 
©O2 GUIDE SLOTS 
(5 SLOTS) 


O2 BEARING SURFACES 
(2 PLACES) 


©O2 BEARING GUIDE 
SLOTS (5 SLOTS) 


SAT FELT WASHER 


©O3 OTL HOLE 


O2 BEARING GUIDE 
SLOTS (5 SLOTS) 


SAT FELT WICK 


O2 ENGAGING SURFACES 
(5 LEVERS) 


O2 GUIDE SLOT 
O2 WICK 
O2 GUIDE SLOTS 


© HOOKS-EACH END 
(12 SPRINGS) 


FILL CUP 
(AVOID AIR LOCK) 


O2 BEARING GUIDE 
SLOTS (6 SLOTS) 


Typing Unit 


SHIFT LEVERS 
SHIFT AND TRANSFER LEVERS 
TRANSFER LEVER 

GUIDE BEARING 


SHIFT LEVER LINK ROLLERS 


SHIFT LEVER LINK SHAFT 
SPRING 


INTERMEDIATE ARMS AND 
TRANSFER LEVERS 


SHIFT LEVERS 
INTERMEDIATE ARM GUIDE 
BEARING 

SHIFT LEVER LINK 


SHIFT LEVER DRIVE ARM 
SHAFT 


PUSH LEVER GUIDE BEARING 


SELECTOR WICK 


PUSH LEVERS 


MARKING LOCK LEVER 
LUBRICATOR WICK 
SELECTOR AND PUSH LEVERS 


SPRINGS 


LUBRICATOR RESERVOIR 


SELECTOR LEVER 
GUIDE BEARING 


ORIGINAL 


270B 


b.15 SELECTOR MECHANISM (Continued) 


G KNOB AND GEAR 


SAT FELT WASHERS 
(2 WASHERS) 


O HOOKS-EACH END 


b.20 


me 


(REAR VIEW) (REAR VIEW) 


Figure 5-174, Typing Unit 


CHANGE 3 


Figure 
5-174 


TEETH OF GEAR AND 
RANGE SCALE 


RACK 


CLUTCH TRIP LEVER 


SPRING 


5-181 


Figure 270B 
5-175 


b.i6 FUNCTION BOX MECHANISM 


b.17 


b.18 


BEARING SURFACES CAM ARMS 
(2 BEARINGS) 


FELT WASHERS DRIVING CAM 

(4 WASHERS) 
GUIDE SLOTS FUNCTION PAWLS 
GUIDE SLOTS FUNCTION BARS 
ENGAGING SUR- CONTACT ARM 


FACES (EACH ARM) 
HOOKS~-EACH END SPRINGS 
EACH FELT WICK FUNCTION PAWL SPRINGS 
ENGAGING SUR- CAM ARMS 

FACES (2 ARMS) 


ENGAGING SUR- FUNCTION BARS 
FACES (FRONT & REAR) 


GUIDE AND ENGAG- LINE FEED SLIDE ARM 
ING SURFACES 


HOOKS-EACH END SPRING 
BEARING SURFACE KEYBOARD LOCK LEVER 
ENGAGING SURFACES FUNCTION LEVERS ~ 


CAMMING SURFACES DRIVING CAMS 
(2 CAMS) 


FELT WASHER STRIPPER BLADE 
DRIVING ARM 


(LEFT SIDE VIEW) 


RIBBON REVERSE MECHANISM 


ENGAGING SURFACE RIBBON REVERSE DETENT 


BEARING SURFACE PAPER RELEASE LEVER 
TEETH RIBBON REVERSE SPUR GEAR 
BEARING RIBBON REVERSE SHAFT 


(RIGHT AND LEFT) 
HOOKS~=EACH END SPRING 


BEARING SURFACE RIBBON REVERSE DETENT LEVER 
SHIFT MECHANISM 


ENGAGING SURFACES FIGURES FUNCTION SLIDE 
ENGAGING SURFACE LETTERS FUNCTION SLIDE 


GUIDE SURFACES LETTERS AND FIGURES 
(EACH SLIDE) FUNCTION SLIDES 


ENGAGING SURFACE —LETTERS-FIGURES 
CODE BAR FORK 


Figure 5-175. Typing Unit 
5-182 ORIGINAL 


270B 


b.19 SINGLE - DOUBLE LINE FEED MECHANISM 


» 


b.20 STRIPPER BLADE MECHANISM 


ORIGINAL 


2 


O2 
O2 


SAT 


©2 


O2 


O2 


O2 


(RIGHT SIDE VIEW) 


02 
O2 

G 
02 


(REAR VIEW) 


Figure 5-176. Typing Unit 


PIVOT 


ENGAGING SURFACE 


GUIDE SURFACES 


FELT WASHER 


ENGAGING SURFACES 
(4 SURFACES) 


COILS 


HOOKS-EACH-END 


HOOKS-EACH-END 


ENGAGING SURFACE 
GUIDE SURFACES 
(2 PLACES) 


GUIDE SURFACES 
(EACH END) 


ENGAGING SURFACES 
(2 PLACES) 


ENGAGING SURFACE 


Figure 
5-176 


SINGLE-DOUBLE 
LINE FEED LEVER 


OPERATING ARM 
OPERATING ARM 


OPERATING ARM 


STRIPPER BAIL 


TORS ION SPRING 


SPRING 


SPRING 


LINE FEED 

STRIPPER SLIDE 
STRIPPER SLIDE 
STRIPPER BLADE 


STRIPPER BLADE 


STRIPPER BAIL 


5-183 


Figure 270B 
5-177 


Figure 5-177. Typing Unit 


5-184 ORIGINAL 


b.21 SPACING DRUM DRIVE MECHANISM 


b.22 CARRIAGE RETURN MECHANISM 


SSS 


Sow 


ABBE 


~ABASCEE’ 


ORIGINAL 


Figure 5-178. 


270B 


Figure 
9-178 


ENGAGING SURFACE SPACING FEED PAWLS 


BEARING SURFACES PAWL ECCENTRICS 


BEARING SURFACE 


OILERS 


ADJUSTING PLATE 


SPACING DRUM SHAFT 


ENGAGING SURFACE = TRANSFER SLIDE 


BEARING SURFACE 


STOP ARM ROLLER 


HOOKS-EACH END SPRINGS 
ENGAGING SURFACES CARRIAGE RETURN LATCH BAIL 


BEARING SURFACES —__LATCH BAIL 
(2 PLACES) 


CABLE GROOVES 


TEETH 


SAT 


SPACING DRUM 


SPACING DRUM RATCHET 


FELT OILER PRINTING TRACK GUIDE 
BETWEEN LAYERS CARRIAGE RETURN SPRING 


CAM DISK SURFACE MARGIN INDICATOR 
CAM DISK 

BEARING (OUTER CARRIAGE RETURN 
AND INNER SPRING DRUM SHAFT 
END) 

FELT WASHER 

HOOKS-EACH END SPRING 

FELT WICK SPRING WICK 

BEARING SURFACE TENSION PULLEY BAIL 


SAT FELT OILER MAIN BAIL 
O2 BEARING SURFACE PULLEY 


O2 CABLE GROOVES CARRIAGE RETURN 
SPRING DRUM 


Typing Unit 


9-185 


. Figure 270B 
5-179 


b.23 CARRIAGE RETURN MECHANISM (Continued) 


O  HOOKS-EACH END SPRING 


©2 ENGAGING SURFACE SPACING DRUM FEED PAWL 
RELEASE LINK 


©2 BEARING SURFACES SPACING DRUM FEED PAWL 
(2 PLACES) RELEASE LINK 
O  HOOKS-EACH END SPRING 
b.24 
SAT FELT OILER PRINTING TRACK GUIDE 


b.25 HORIZONTAL POSITIONING MECHANISM (FRONT VIEW) 
SAT FELT WASHER HORIZONTAL REVERSING SLIDE 


ENGAGING SURFACE HORIZONTAL REVERSING 
SLIDE SHIFT LEVER 


DETENTS DETENT BAILS 
(2 DETENTS) 


ENGAGING SURFACE HORIZONTAL REVERSING SLIDE 


SHIFT LEVER 
FELT WASHERS OSCILLATING RAIL SHIFT SLIDE 
(2 WASHERS) 
BEARING SURFACE HORIZONTAL REVERSING SLIDE 
SHIFT LEVER 
FELT WASHERS HORIZONTAL REVERSING SLIDE 
(2 WASHERS) 


ENGAGING SURFACES HORIZONTAL REVERSING SLICE 
(2 PLACES) 


FELT WASHERS OSCILLATING RAIL SHIFT SLIDE 
(2 WASHERS) 


Figure 5-179. Typing Unit 
5-186 ORIGINAL 


270B 


¢€ b.26 HORIZONTAL POSITIONING MECHANISM (Continued) 


(NEW STYLE) 


b.27 HORIZONTAL POSITIONING 
MECHANISM 
(Continued) 


(FRONT VIEW) 


b.28 HORIZONTAL POSITIONING MECHANISM (Continued) 


Figure 5-180. Typing Unit, Horizontal Positioning Mechanism 


CHANGE 1 


GUIDING SURFACE 
BEARING SURFACE 


FELT WICK 
HOOKS-—EACH END 


FELT WASHER 


HOOKS—EACH END 
FELT WASHER 


ENGAGING SURFACES 
(3 SLIDES) 


ENGAGING SURFACES 


HOOKS—EACH END 
(2 SPRINGS) 


BEARING SURFACES 
(2 BELL CRANKS) 


ENGAGING SURFACES 
(2 SLIDES) 

FELT WASHERS 

(3 WASHERS) 


ie) BEARING SURFACES 


(8 PLACES) 


NOTES 
1. WITH SPRINGS LOCATED ON REAR SIDE OF SLIDE 
2. WITH SPRINGS LOCATED ABOVE THE SLIDE 


Figure 
5-180 


SPRING 
CODE BAR BELL CRANK 


HORIZONTAL MOTION STOP 
SLIDES 


DECELERATING SLIDE 
(SEE NOTE 1) 
SPRING 


DECELERATING SLIDE BELL 
CRANKS 


DECELERATING SLIDES 
(SEE NOTE 2) 


SHIFT SLIDE DRIVE LINKS 


SHIFT SLIDE DRIVE LINKS 


HORIZONTAL POSITIONING LOCK LEVER 


HORIZONTAL LOCK LEVER ARM 
ROLLER 


SPRING WICK 


SPRING 


LEVER 


HORIZONTAL POSITIONING LOCK 


5-187 


Figure ; 270B 


b.29 LETTERS-FIGURES SHIFT MECHANISM 


GUIDING SURFACES 
(2 SLIDES) 


FELT WASHER 


BEARING SURFACE 


FELT WASHER 


b.30 LETTERS FIGURES SHIFT MECHANISM (Continued) 


SAT FELT WASHER 
©2 BEARING SURFACE 


©2 BEARING SURFACES 
(2 PLACES) 


(RIGHT SIDE) 


Figure 5-181. Typing Unit 


SHIFT LINK BREAKER 
SLIDE 


LETTERS-FIGURES SHIFT 
SLIDE POST 


LETTERS-FIGURES SHIFT 
SLIDE 


LETTERS-FIGURES SHIFT 
SLIDE POST 


SHIFT SLIDE DRIVE LINK 
BREAKER SLIDE BAIL 


MAIN BAIL LINK 


ORIGINAL 


270B 


b.30 LETTERS FIGURES SHIFT MECHANISM (CONT'D) 


(LEFT SIDE) 


b.31 OSCILLATING MECHANISM 


ORIGINAL 


SAT FELT WASHER 
O2 BEARING SURFACE 


O2 BEARING SURFACES 
(2 PLACES) 


SAT FELT WASHERS 
(3 WASHERS) 


SAT FELT OILER 


O2 BEARING SURFACE 


O2 BEARING SURFACE 


SAT FELT WASHER 


Figure 5-182. Typing Unit 


SHIFT SLIDE DRIVE LINK 
BREAKER SLIDE BAIL 
MAIN BAIL LINK 


PULLEYS 


OSCILLATING 
RAIL SLIDE 


OSCILLATING RAIL 
SHIFT LINK 


OSCILLATING RAIL 
SHIFT LINK 


OSCILLATING RAIL 
GUIDE ARM 


59-189 


Figure 270B 
5-183 


b.32 OSCILLATING MECHANISM (Continued) 


SAT FELT WASHERS PULLEYS 
(3 WASHERS) 


O2 BEARING SURFACES OSCILLATING RAIL 


(2 PLACES) SHIFT LINK 
ee FELT WASHER OSCILLATING RAIL 
GUIDE ARM 


(REST TYPING UNIT BOTTOM UPWARD) 


Figure 5-183. Typing Unit, Oscillating Mechanism and Main Shaft 
5-190 ORIGINAL 


270B 


b.33 MAIN SHAFT (CLUTCHES, GEARS) 


Figure 


WD 


MM 


.e) 
S 


O 
NS) 


b.34 
AT 


BRAN 
—" 
taal 
wn 


O4 


SAT 
O02 


(Ma. 
ba 1 | rhe 
Re 

4 ated 
\0. aan 


O2 
O02 


TL TIAL 


(orm 


Z| 


O02 


b.35 SELECTOR CAM CLUTCH ASSEMBLY 


1e) 
x) 


9-184 
FELT WASHER DRIVE LINK 
INTERNAL MECH- CLUTCH 
ANISM (2 CLUTCHES) ASSEMBLY 
FELT WICKS 
G_ TEETH (4 GEARS) MAIN SHAFT . 
GEARS 


(2 CLUTCHES) 


BALL BEARING 


CAMMING SURFACES 
(2 DISKS) 


BEARING SURFACE 


FELT WASHER 
(2 WASHERS) 


INTERNAL MECH- 
ANISM (3 CLUTCHES) 

FELT WICKS 

BEARING SURFACES 
(2 CAMS) 


BALL BEARING 
BEARING SURFACES 
(3 CLUTCHES) 


CAMMING SURFACES 
(4 DISKS) 


BEARING SURFACES 


CLUTCH SLEEVES 


MAIN SHAFT 
BEARING 


CLUTCH DISKS 
DRIVE LINK 


BEARING 


ECCENTRIC FOLLOWER 
ARM BEARINGS 


CLUTCH ASSEMBLY 


ECCENTRIC FOLLOWER 
ARM CAMS 


MAIN SHAFT BEARING 
CLUTCH SLEEVE 


CLUTCH DISKS 


ORIGINAL 


SAT 


FELT WASHERS 
(2 WASHERS) 


CAMMING SURFACES 


INTERNAL MECH- 
ANISM 

FELT WICK 

CAMMING SURFACE- 
EACH CAM 


Figure 5-184. Typing Unit 


SELECTOR CAM ASSEMBLY 


CLUTCH DISK 


SELECTOR CLUTCH 


SELECTOR CAM 


9-191 


Figure 270B 
5-185 


b.36 MAIN SHAFT (CLUTCHES, GEARS) (Continued) 


©O2 ENGAGING SURFACES CLUTCH TRIP 


(5 LEVERS) LEVER 
ENGAGING SURFACES CLUTCH LATCH 
(5 LEVERS) p LEVER 
SAT FELT WASHER CAM FOLLOWER O HOOKS-EACH END SPRINGS 
AND WICK ARM ROLLER (9 SPRINGS) 
O2 BEARING SURFACE CAM FOLLOWER SAT FELT WASHERS CLUTCH TRIP 
ARM (16 WASHERS) LEVER SHAFT 


b.39 


(BOTTOM VIEW) 


Figure 5-185. Typing Unit 


5-192 ORIGINAL 


270B 


b.37. SPACING MECHANISM 


O02 


SAT 


SAT 


SAT 


02 


b.38 SPACING MECHANISM (Continued) 


UU 


b.39 SPACING MECHANISM (Continued) 


02 


SAT 


SAT 


O02 


SAT 


Figure 
5-186 


ENGAGING SURFACES SPACING TRIP LEVER 


FELT WASHERS 
(2 WASHERS) 


FELT WASHER 


FELT WASHER 


ENGAGING SURFACE 
ENGAGING SURFACE 


HOOKS-EACH END 
(2 SPRINGS) 


OIL HOLE 


TEETH 


ENGAGING SURFACE 


FELT WASHERS 
(2 WASHERS) 


FELT WASHER 


ENGAGING SURFACE 


FELT WASHERS 
(2 WASHERS) 


HOOKS-EACH END 


Figure 5-186. Typing Unit 


CHANGE 3 


SPACING SUPPRESSION 
SLIDE 


SPACING TRIP LEVER 


SPACING TRIP LEVER BAIL 
SHAFT 


SPACING TRIP LEVER BAIL 
TRIP RESET CAM PLATE 


SPRING 


SPACING SHAFT 


SPACING SHAFT GEAR 


SPACING CUT-OUT 
TRANSFER BAIL 


SPACING CUT-OUT 
TRANSFER BAIL 


SPACING CUT-OUT BAIL 


SPACING CUT-OUT BAIL 


CARRIAGE RETURN 
BAIL SHAFT 


SPRING 


5-193 


270B 


Figure 
5-187 


(REST TYPING UNIT UPRIGHT) (REAR VIEW) 


b.40 LINE FEED MECHANISM 


2 


02 


HOOKS-EACH END 


BEARING SURFACE 
BEARING SURFACE 

TEETH (2 GEARS) 

ENGAGING SURFACE 
GUIDING SURFACE 

GUIDING SURFACES 
(2 BARS) 


ENGAGING SURFACE 


HOOKS-EACH END 


GUIDING SURFACES 
(2 BARS) 


BEARING SURFACES 
(2 BEARINGS) 


TEETH 


BEARING SURFACE 


Figure 5-187. Typing Unit 


5-194 


SPRING 

PLATEN HAND WHEEL 
PLATEN IDLER SPUR GEAR 
PLATEN SPUR GEARS 
LINE FEED BARS 


LINE FEED BAR RELEASE 
LEVER 


LINE FEED BARS 
LINE FEED BAR 
RELEASE LEVER 

SPRING 


LINE FEED BAR BELL 
CRANK 


LINE FEED BAR 
ECCENTRIC BEARING 


LINE FEED CLUTCH 
SPUR GEAR 


LINE FEED CLUTCH SPUR 
GEAR SHAFT 


ORIGINAL 


b.41 FUNCTION RESET BAIL MECHANISM 


ORIGINAL 


270B 


Figure 5-188. 


(LEFT SIDE VIEW) 


(LEFT SIDE VIEW) 


Typing Unit 


SAT 


O02 


SAT 


SAT 


HOOKS-EACH END 
(2 SPRINGS) 


FELT WICKS 
(2 SPRINGS) 


FELT WASHERS 
(2 BEARINGS) 


BEARINGS 
(3 ROLLERS) 


FELT WASHERS 
(EACH END) 


FELT WASHERS 
(2 PIVOTS) 


ENGAGING SURFACE 


FELT WASHER 


Figure 
5-188 


SPRINGS 


SPRINGS 


CAM SHAFT 


FUNCTION BAIL 
ROLLERS 


DRIVE LINK 


FUNCTION BAR 
RESET BAIL 


FUNCTION CAM 
ROLLER 


CAM ROLLER 
BRACKET LINK 


59-195 


270B 


b.42 ON LINE AND OFF LINE STUNT SHIFT CONTROL MECHANISM 


CHANGE 3 


©2 BEARING SURFACES 
(2 PLACES) 


oO HOOKS - EACH END 


©2 ENGAGING SURFACES 
(2 PLACES) 


SAT FELT WASHERS 
(2 PLACES) 


(LEFT SIDE VIEW) 


Figure 5-188A. Typing Unit 


Figure 
5- 188A 


SOLENOID BELL 
CRANK LEVER 


SPRING 


BLOCKING BAIL 


BLOCKING BAIL 


5-195A 


Figure 270B 
5-189 


c. BASE (LB10/000) - BASE LUBRICATION IS COVERED IN THE FOLLOWING FIGURES: 
LOCAL CARRIAGE RETURN, PARAGRAPH d.15 


LOCAL LINE FEED, PARAGRAPH d.24 
INTERMEDIATE GEAR, PARAGRAPH d.26 


d. KEYBOARDS (LK25BRW,, LK52BRW, LK53BRW , LAK21BRW,, LAK33BRW AND LAK 47BRW) - THE 


FOLLOWING FIGURES (5-189 THRU 5-200) ARE COMMON TO ALL KEYBOARDS. FIGURES 5~200 
THRU 5-202 APPLY TO LAK21BRW, LAK33BRW AND LAK47BRW. 


d.01 SPACE BAR MECHANISM 


0 BEARING SURFACE 


SPACE BAR 
(LEFT & RIGHT) 
d.02 KEYLEVER MECHANISM 
0 ENGAGING SUR- KEYTOP LEVERS 
FACE (36 LEVERS) 


Figure 5-189. Keyboard 


CHANGE 3 


d.03 CODE LEVER MECHANISM 


d.04 KEYBOARD LOCK MECHANISM 


270B 


CONTACTING 
SURFACE (32 
LEVERS) 


GUIDE SLOTS 
(32 LEVERS) 


FELT WASHERS 
(6 WASHERS) 


BEARING SUR- 
FACES (32 
WEDGES) 


HOOKS-EACH END 
(40 SPRINGS) 


GUIDE SLOT 


HOOK S~EACH END 
BEARING SURFACE 
ENGAGING SUR- 

FACE 


BEARING SURFACE 


Figure 
5-190 


CODE LEVER UNI- 
VERSAL BAIL 


CODE LEVERS 


CODE LEVER SHAFT 


LOCK BALL TRACK 


SPRING 


KEYBOARD LOCK 
PLUNGER 


SPRING 


KEYBOARD LOCK 
LEVER 


KEYBOARD LOCK 
FUNCTION LEVER 


FUNCTION BAIL 


Figure 5-190. Keyboard 
ORIGINAL 5-197 


Figure 270B 
5-191 


(BOTTOM VIEW) 


d.05 DETENT LEVER MECHANISM 


5 


0 BEARING SURFACES 
(FRONT AND REAR) 


0 BEARING SURFACE 


0 HOOKS-EACH END 


QO BEARING SURFACE 


d.06 SELECTION LEVER MECHANISM 


(2 SPRINGS) 
SLIDING SURFACE 


BEARING SURFACE 


BEARING SURFACE 


CAMMING SUR- 
FACE 


Figure 5-191. Keyboard 
5-198 


CONTROL CAM 


DETENT LEVER 
SPRING 


ROLLER 


HOOKS-EACH END SPRINGS 


RESET LEVER 


KEYBOARD CONTROL 
SELECTION LEVER 


RESET CAM FOLLOWER 
AND RESET LEVER 


RESET CAM FOLLOWER 


ORIGINAL 


270B 


d.07 CODE BAR EXTENSION BAIL MECHANISM 


CAMMING SUR- 
FACE 


HOOKS-EACH END 


SLIDING SURFACE 
(2 PLACES) 


ENGAGING SUR- 
FACES (TWO 
PLACES) 

SLIDING SURFACE 


SLIDING SURFACE 


d.08 CODE BAR EXTENSION MECHANISM 


GUIDE SURFACES 
(5 EXTENSIONS- 
TWO PLACES) 


HOOKS-EACH END 
(5 SPRINGS) 


CONTACT SUR- 
FACE (5 EX- 
TENSIONS) 


d.09 CLUTCH TRIP BAR LINK MECHANISM 


ORIGINAL 


0 CONTACT SUR- 
FACE 


O COMPRESSION 
SPRING-EACH END 


CONTACT SUR- 
FACE 


ENGAGING SUR- 
FACE 


BEARING SURFACE 


CONTACT SUR- 
FACE 


BEARING SURFACE 
AND SLIDING 
SURFACE 


CONTACT SUR- 
FACE (BOTH SIDES) 


SLIDING SURFACE 


Figure 5-192. Keyboard 


Figure 
5-192 


SLIDE ROLLER 


SPRING 


LEVER AND EXTENSION 


LEVER 


LEVER 


CONTROL CAM 


CODE BAR EXTENSIONS 


SPRINGS 


CODE BAR EXTEN- 
SION 


CLUTCH TRIP BAR 
LINK EXTENSION 


LINK GUIDE PIN 
TRIP BAR LINK LATCH 
CLUTCH TRIP BAR 
LINK 

TRIP BAR LINK LATCH 
BELLCRANK 
BELLCRANK AND 
CLUTCH TRIP BAR 
LINK 


BELLCRANK 


CLUTCH TRIP BAR 
LINK 


5-199 


Figure 270B 


5-193 
Tage d.14 
d.10 
i ee “ dl 
d.12 |e 1 <= 
d.13 


FRONT 
d.10 CODE BAR GUIDE 


O GUIDE SLOTS (LEFT, RIGHT, TOP AND BOTTOM) 


d.11 SYNCHRONOUS PULSED oO HOOKS-EACH END UNIVERSAL CODE BAR SPRING 


MAGNET MECHANISM 


Oo HOOKS-EACH END CLUTCH TRIP BAR SPRING 


SAT FELT WASHERS ARMATURE -PIVOT 


d.12 CONTACT SWINGER 
| 


G ENGAGING SURFACE 


Figure 5-193. Keyboard 


5-200 ORIGINAL 


270B Figure 
5-194 


d.13 CODE BAR MECHANISM 


HOOKS-EACH END SPRING 
(8 SPRINGS) 


GUIDE SLOTS CODE BAR GUIDES 
(LEFT AND RIGHT- 

TOP AND 

BOTTOM) 


d.14 CODE LEVER UNIVERSAL BAIL MECHANISM 


HOOKS-EACH END SPRING 


BEARING SURFACE CODE LEVER UNIVER- 
SAL BAIL 


d.15 LOCAL CARRIAGE RETURN MECHANISM 


HOOKS-EACH END SPRING 


BEARING SURFAGE LOCAL CARRIAGE 


(2 PLACES) RETURN FUNCTION 
BAIL 

ENGAGING SUR- LOCAL CARRIAGE 

FACE RETURN FUNCTION 
LEVER 


Figure 5-194. Keyboard 


ORIGINAL 5-201 


Figure 270B 
5-195 


d.16 d.17 d.18 d.20 dg 


d.21 d.22 d.24 


d.16 =NON-REPEAT LEVER MECHANISM 


SAT FELT WASHER 


0 HOOKS-EACH END 


02 BEARING SURFACE 


02 BEARING SURFACE 


G ENGAGING SUR- 
FACE 


02 GUIDE SLOT 


5-202 


NONG-REPEAT 
LEVER CRANK 


SPRING 


NON-REPEAT 
LEVER CRANK 


NON-REPEAT 
LEVER 


NON-REPEAT 
LEVER 


NON-REPEAT 
LEVER 


d.23 


ORIGINAL 


270B Figure 


5-196 
d.17 CLUTCH TRIP BAR MECHANISM 
G SLOT CLUTCH TRIP BAR 
SAT WEAR PLATE 
d.18 © TRANSFER LEVER MECHANISM eo euibeerore TRANSFER LEVERS 
(7 LEVERS) 
0 | HOOKS-EACH END — SPRING 
(7 SPRINGS) 
0 GUIDE SLOTS TRANSFER LEVERS 
(7 LEVERS) 
SAT FELT WASHERS CAMMING SURFACES 
(4 WASHERS) 
0 GUIDE SLOTS TRANSFER LEVERS 
(7 LEVERS) 


dels -COMIACE BOK DISASSEMBLY: REMOVE NUT AND LOCK WASH- 


ER SECURING CONTACT BOX 
COVER AND REMOVE COVER, 


G ENGAGING SUR- CONTACT TOGGLE 
FACE 


0 HOOKS~EACH END SPRING 


Figure 5-196. Keyboard 


ORIGINAL 5-203 


Figure 270B 


5-197 


d.20 


TRANSFER BAIL MECHANISM 


SAT 


FELT WASHERS 
(2 WASHERS) 


—— G ENGAGING SUR- 
Pou FACES 
INA \ ———— 
RY 0 | HOOKS-EACH END 
(2 SPRINGS) 
02 BEARING SURFACE 
(EACH END) 
SAT OIL WICK 
d.21 KEYBOARD CLUTCH MECHANISM 
02 LATCHING SUR- 
FACE 
0 | HOOKS-EACH END 
(2 SPRINGS) 
SAT FELT WASHERS (2 
FRONT & REAR) 
d.22 LOCK BAR LATCH MECHANISM 
0 — BEARING SURFACE 
d.23 MARGIN INDICATING MECHANISM 0 ENGAGING SUR- 
FACE 
0 — BEARING SURFACE 
0 HOOKS-EACH END 
Figure 5-197. 


9-204 


Keyboard 


LATCHES 


TRANSFER BAIL 


SPRING 


TRANSFER BAIL 


TRANSFER BAIL 


CLUTCH STOP LEVER 
AND CLUTCH LATCH 


LEVER 


SPRING 


CLUTCH TRIP BAIL 


LOCK BAR LATCH 


MARGIN INDICATOR 


SWITCH 


SWITCH LEVER 


SPRING 


ORIGINAL 


270B 


d.24 LOCAL LINE FEED MECHANISM 


d.25 KEYBOARD SHAFT MECHANISM 


PEW NERSO LER - 


SAT 


d.26 


INTERMEDIATE GEAR MECHANISM 


GUIDE SLOT 


BEARING SURFACE 


HOOKS-EACH END 
BEARING SURFACE 


ENGAGING SUR- 
FACE 


FELT WASHER 


GEAR TEETH 


OIL HOLE 


INTERNAL MECH- 
ANISM 


FELT WICK 
OIL HOLE 
CAMMING SUR- 
FACE EACH CAM 


FELT WASHER 


OILER-EACH END 
(RIGHT AND LEFT) 


TEETH (2 GEARS) 


BALL BEARING 
(2 BEARINGS) 


Figure 5-198. Keyboard 


ORIGINAL 


Figure 
5-198 


LOCAL LINE FEED 
TRIP LINK 


LOCAL LINE FEED 
FUNCTION LEVER 


SPRING 
FUNCTION BAIL 


LOCAL LINE FEED 
FUNCTION LEVER 


SIGNAL GENERATOR 
SHAFT 


SIGNAL GENERATOR 
SHAFT 


SIGNAL GENERATOR 
SHAFT 


KEYBOARD CLUTCH 


SIGNAL GENERATOR 
CAM 


SIGNAL GENERATOR 
CAM 


SIGNAL GENERATOR 
SHAFT 


MOTOR SHAFT 


INTERMEDIATE GEARS 


INTERMEDIATE GEAR 
SHAFT 


5-205 


Figure 270B 


(RIGHF si1De Vicw) 


d.27 LOCKING BAIL MECHANISM 0 HOOKS-EACH END SPRING 


SAT FELT WASHERS (2 LOCKING BAIL 
WASHERS - FRONT POST 


AND REAR) 
SAT FELT WICK CAMMING SUR- 
FACES 
0 GUIDE SLOTS LOCKING BAIL 
(3 SLOTS) 
d.28 CODE BAR BAIL MECHANISM 
SAT FELT WASHERS CODE BAR BAIL 
(TWO WASHERS) 
0 BEARING SURFACE CODE BAR BAIL 
(2 PLACES) 
0 HOOKS-EACH END SPRING 
(2 SPRINGS) 
SAT FELT WASHER CODE BAR BAIL 
LATCH 
04 BEARING CODE BAR BAIL 


02 BEARING SURFACE CODE BAR BAIL LATCH 


02 ENGAGING SUR- ECCENTRIC FOLLOWER 
FACE 


Figure 5-199. Keyboard 


5-206 ORIGINAL 


270B 


d.29 UNIVERSAL BAIL LATCH LEVER MECHANISM 


HOOKS (EACH 
END) 


GUIDE SLOT 
(EACH SIDE OF 
SLOT) 


ENGAGING SUR- 
FACE 


ENGAGING SUR- 
FACE 


FELT WASHER 


(REST KEYBOARD IN UPRIGHT POSITION) 


(TOP VIEW) 


d.30 RESET CAM FOLLOWER MECHANISM (LAK) 


CHANGE 3 


FELT WASHER 
BEARING SURFACE 


FELT WASHERS 
(FRONT & REAR) 


OIL HOLE 


HOOKS-EACH END 


ENGAGING SUR- 
FACE 


Figure 5-200. Keyboard 


Figure 
5-200 


SPRING 


UNIVERSAL BAIL 
LATCH LEVER 


CODE BAR BAIL EX- 
TENSION 


RESET BAIL LATCH 


UNIVERSAL BAIL 
LATCH LEVER 


ROLLER 
RETAINING RING 


RESET CAM FOLLOWER 
SHAFT 


RESET CAM 
FOLLOWER SHAFT 


SPRING 


RESET LEVER 


5-207 


Figure 270B 
5-201 


(REST KEYBOARD IN UPRIGHT POSITION) 


(FRONT VIEW) 


d.3] REAR BEARING BRACKET GEAR MECHANISM 


G GEAR TEETH REAR BEARING BRAC- 
KET GEAR 


FAK NW ae 


d.32 PUNCH SLIDE LATCH MECHANISM 


ENGAGING SUR- PUNCH SLIDE 
FACE (5 LATCHES) LATCH 


ENGAGING SUR- PUNCH SLIDE 
FACE (5 LATCHES) LATCH 


BEARING SURFACE PUNCH SLIDE 


(5 LATCHES) LATCH 
HOOKS~EACH END ~—s SPRINGS 

(5 SPRINGS) 

ENGAGING SUR- PUNCH SLIDE 


FACE (5 LATCHES) LATCH 


Figure 5-201. Keyboard and Typing Reperforator 


ORIGINAL 


(REST KEYBOARD IN UPRIGHT POSITION) 


d.33 CHARACTER COUNTER MECHANISM 


d.34 


CHARACTER COUNTER MECHANISM 


270B 


(REAR VIEW) 


ORIGINAL 


ENGAGING SUR- 
FACE 


BEARING SURFACE 


HOOKS-EACH END 


BEARING SURFACE 


BEARING SURFACE 


CONTACT SUR- 
FACE 


BEARING SURFACE 
BEARING SURFACE 
TEETH 


ENGAGING SUR- 
FACES (2 PLACES) 


HOOKS-EACH END 
(3 SPRINGS) 


BEARING SURFACE 


BEARING SURFACE 


ENGAGING SUR- 
FACES (3 SURFACES) 


Figure 5-202. Keyboard 


COUNTER SCALE 
BRACKET 


INDICATOR CORD 
PULLEY 


SPRING 


RATCHET LATCH 
LEVER 


RATCHET DRIVE 
LEVER 


ANTI-BOUNCE LATCH 


ANTI-BOUNCE LATCH 
RATCHET DRUM 
RATCHET 


RESET LEVER EXTEN- 
SION 


SPRING 


RESET BAIL 


DRIVE LEVER FEED 
BAIL 


DRIVE LEVER FEED 
BAIL & RESET BAIL 


Figure 
5-202 


5-209 


Figure. 270B 
‘5-202A 


d.35 SPEED INDICATOR ASSEMBLY (LK52BRW) 


© FLANGED SLEEVE SPEED SHIFT LINKAGE xy 


G TEETH GEARS 


SAT FELT WASHERS SPEED SHIFT LINKAGE 


Fil 


a Ie Fe 


O PIVOT POINTS SPEED SHIFT LINKAGE ‘"y 


BEARING POINT SPEED INDICATOR SHAFT 


Figure 5-202A. Keyboard (LK52BRW) 


5- 209A CHANGE 3 


270B Figure 
5-202B 


d.36 GEAR SHIFT ASSEMBLY (LK52BRW) 


ANKUR 
I 


ALUN 


ae 


G TEETH GEARS 


SAT FELT WASHERS SPEED SHIFT MECHANISM 


G TEETH GEARS 


d.37 GEAR SHIFT MECHANISM (LK52BRW) 


CHANGE 3 


O KEY SPEED SHIFT LINKAGE 


O SPRING SPEED SHIFT LINKAGE 


Figure 5-202B. Keyboard (LK52BRW) 


5- 209B 


Figure 270B 
5-203 


2 


e. TYPING REPERFORATORS (LPR35, LPR36, AND LPR57) ”» 


FIGURES 5-203 THROUGH 5-221 ARE COMMON TO ALL TYPING 
REPERFORATORS UNLESS OTHERWISE INDICATED . 


e.05 


e.04 


Figure 5-203. Typing Reperforator 


5-210 CHANGE 3 


270B Figure 
5-204 


e.01 RIBBON FEED MECHANISM - LATEST DESIGN (FOR EARLY DESIGN 
SEE PARAGRAPHS e.01A AND e.02A) 


HOOKS (2) SPRING 
PIVOT POINT FEED PAWL 
PIVOT CHECK PAWL 


PIVOT POINTS (2) REVERSING 
ARM 


CONTACTING DRIVE ARM 
SURF ACE ADJUSTABLE 
EXTENSION 
FELT WASHER DRIVE ARM 
j ROLLER 


e.02 RIBBON FEED MECHANISM - LATEST DESIGN (FOR EARLY DESIGN 


SEE PARAGRAPHS e.01A AND e.02A) 
fe) HOOKS (2) SPRINGS (2) 


TEETH RATCHET WHEEL 


G 
/ O2 SHAFT ROLLERS (2) 
Gas. ©O2 SHAFT, FELT = RATCHET WHEEL 


7 & 7 @) WASHERS 
. UU ©2 PIVOT DETENT 
\ aa 
i — G CONTACTING  DETENT 
= SURFACES 
\ ©: SCT 
6) \ Gls 
x O 
oO > AY = © 
&, $e a 
CO) \\ 
O2 UPPER AND LOWER _ SLIDE LEVER 
BUSHING 
©O2  ~=~PIVOT DRIVE ARM 


(REAR VIEW) 


Figure 5-204. Typing Reperforator 


CHANGE 1 5-211 


270B 


e.01A RIBBON FEED MECHANISM - EARLY DESIGN (FOR LATEST DESIGN 
SEE PARAGRAPHS e.01 AND e.02) 


O2 PIVOT POINTS (2) 
O HOOKS - EACH END (2) 


O2 PIVOT POINT 


O2 PIVOT POINTS (2) 


G CONTACT SURFACE 


©2 PIVOT POINTS (2) 
©O2 PIVOT POINTS (2) 


O2 PIVOT POINT 


e.02A RIBBON FEED MECHANISM - EARLY DESIGN (FOR LATEST DESIGN 
SEE PARAGRAPHS e.01 AND e.02) 


(REAR VIEW) 


Figure 5-204A. Typing Reperforator 


CHANGE 1 


Figure 
5-204 


RIBBON ROLLER 
SPRINGS 


FEED PAWL 


REVERSING ARM 


ADJUSTABLE DRIVE ARM 


RIBBON ROLLER 
REVERSING ARM 


REVERSING LEVER 
RETAINING PAWL 


O2_ PIVOT POINT DRIVE ARM 


SAT PIVOT POINTS (2) SHAFTS 
(FELT WASHERS) 


© HOOKS -EACHEND = SPRIN 


9-211A 


Figure 
5-205 


270B 


e.03 PERFORATOR MECHANISM 


O PIVOT POINT TAPE SHOE 
©2 ROLLER DETENT LEVER 
fs "1, ©2 PIVOT POINT DETENT LEVER 
( {a i SAT PIVOT POINTS (4) FRONT AND REAR 
i ss. (FELT WASHERS) TOGGLE LINK 


SAT PIVOT POINTS (2) TOGGLE BAIL 
(FELT WASHERS) 


SAT PIVOT POINTS (2) TOGGLE BAIL 
(FELT WASHERS) 


O02 PIVOT POINTS (2) PUNCH DRIVE LINK 


SAT FELT WICK DRIVE LINK SPRING 


e.04 PERFORATOR MECHANISM 


PIVOT POINTS (2) TAPE SHOE ARM 


O HOOKS - EACH END SPRINGS 


O PIVOT POINTS (6) PUNCH SLIDES 


<——_—_—————— G_ RESET SURFACE RESET BAIL 


SAT FELT STRIP OSCILLATING SLIDE POST 
SAT PIVOT POINTS (2) ‘RESET BAIL 
(FELT WASHERS) 


© CONTACT SURFACES (6) PUNCH SLIDES 


SAT FELT WICK FEED PAWL SPRING 
SAT FELT WICK DETENT SPRING 

O PIVOT POINTS (2) FEED PAWL 

O2 PIVOT POINTS (2) ROCKER ARM 


Figure 5-205. Typing Reperforator 


5-212 


CHANGE 1 


270B 


e.05 PERFORATOR MECHANISM 


e.06 PERFORATOR MECHANISM 


= \ 
Loe SAT 


Wa 
[V EX 
= ns ES = = 
= ew) 
> hoe —— 


02 


Figure 
5-206 


SLIDING SURFACE (6) PUNCH PIN 
(UPPER GUIDE) 


SLIDING SURFACE (6) PUNCH PIN 
(LOWER GUIDE) 


SLIDING SURFACE (6) PUNCH PIN 


SLIDING SURFACE (6) PUNCH SLIDE GUIDE 


HOOKS-EACH END SPRING 


RATCHET TEETH (2) FEED WHEEL 


PIVOT POINT FEED WHEEL 
(FELT WASHER) 


PIVOT POINT DIE WHEEL 
(FELT WASHER) 


PIVOT POINTS (2) ©HANDWHEEL BEARING 


Figure 5-206. Typing Reperforator 


CHANGE 1 


5-213 


Figure 270B 
5-207 


e.07 


e.07 ROTARY POSITIONING MECHANISM 
G TEETH ROTARY OUTPUT RACK 
O2 OILHOLE TYPE WHEEL HOUSING 


SPECIAL TEETH ROTARY OUTPUT RACK 
ROTARY CORRECTING LEVER 


©O2 PIVOT POINT ROTARY 
CORRECTING 
LEVER SHAFT 

©2 PIVOT POINTS (2) CONNECTING 
RODS 

SAT PIVOT POINTS DETENT LEVERS (8) 

(FELT WASHERS) 
© HOOKS - EACH END SPRINGS (4) 


G CONTACT POINTS DETENT 
LEVERS (8) 


O2 SLIDING SURFACE ROTARY OUTPUT RACK 


SAT PIVOT POINTS (3) CROSS LINKS 
(FELT WASHERS) 


Figure 5-207. Typing Reperforator 


5-214 ORIGINAL 


270B Figure 


5-208 
8 
e.08 TRANSFER MECHANISM 
PIVOT POINTS (5) PULSE BEAMS 


CONTACT SURFACES (5) TRANSFER LEVERS 


CONTACT POINTS (5) PULSE BEAMS 
(EACH END) 


HOOKS - EACH END SPRING 


PIVOT POINTS (5) TRANSFER LEVERS 


SLIDING SURFACES (5) GUIDE BRACKET 
(EACH SIDE) 


Figure 5-208. Typing Reperforator 
5-215 


ORIGINAL 


Figure 270B 
5-209 
e.09 PUSH BARS © CONTACT SURFACES (7) PUSH BARS 


G_ RACK TEETH (7) PUSH BARS 


© CONTACT SURFACES (6) PUSH BARS 


5-216 ORIGINAL 


e.10 


FUNCTION BOX 


270B Figure 
5-210 


SLIDING SURFACES FUNCTION BLADES 
(EACH SIDE) 


HOOKS ~- EACH END (2) EXTENSION ARMSPRINGS 
PIVOT POINTS FIGURES ARM ASSEMBLY 
O HOOKS - EACH END (2) | LETTERS AND 
FIGURES ARM 
ASSEMBLY SPRINGS 


—— O SLIDING SURFACES FUNCTION BLADES 
(EACH SIDE) 


———G CONTACT POINTS (2) FUNCTION BLADES 


O HOOKS - EACH END FUNCTION BLADE 
SPRINGS (2) 
OS O PIVOT POINT LIFTER ROLLER 
y, bE) | ae G ROLLER SURFACE LIFTER ROLLER 
O HOOKS - EACH END LIFTER TOGGLE 
(REAR VIEW) LINK SPRING 
O HOOKS - EACH END LIFTER SPRING 
© PIVOT POINT FUNCTION BLADE LIFTER 
O PIVOT POINTS (6) BELL CRANKS 
O_ PIVOT POINTS LETTERS ARM ASSEMBLY 
e.11 AXIAL POSITIONING MECHANISM EXTENSION 


ORIGINAL 


G_ SLIDING GUIDE SURFACES CORRECTING DRIVE LINK 


© HOOKS - EACH END SPRING 
Oo PIVOT POINT AXIAL OUTPUT 
RACK 
G CONTACT POINTS ROTARY CORRECT- 
ING CLAMP 
O2_ PIVOT POINT ROTARY CORRECT- 


ING LEVER SHAFT 


oO PIVOT POINT AXIAL CORRECT- 
ING PLATE 

G TEETH AXIAL SECTOR 
TYPEWHEEL SHAFT 


G CONTACT SURFACE AXIAL CORRECT- 
ING PLATE ROLLER 


(REAR VIEW) 


SAT PIVOT POINTS OSCILLATING DRIVE BAIL 
(FELT WASHERS) 


oO PIVOT POINT AXIAL SECTOR 


SAT PIVOT POINT — GUIDE ROLLER 
(FELT WASHER) 


G_ TEETH AXIAL SECTOR 
AXIAL OUTPUT RACK 


Figure 5-210. Typing Reperforator 
5-217 


Figure 270B 
5-211 


e.12 AXIAL POSITIONING MECHANISM 
O- PIVOT POINT OSCILLATING BAIL 


O CONTACT SURFACES RIBBON CARRIER 


O PIVOT POINTS RIBBON OSCILLATING 
LEVER 
O_ PIVOT POINT RIBBON OSCILLATING .) 
(FELT WASHER) LEVER “ 


© CONTACT SURFACES RIBBON CARRIER 


SAT PIVOT POINTS (2) OSCILLATING 


(FELT WASHERS) DRIVE LINK 
(LEFT SIDE VIEW) 
O __ DETENT POINTS DETENT 
LEVERS (4) 
e.13 DETENT ASSEMBLIES (TWO ON AXxtAL (GrRARARRS® © HOOKS - EACH END DETENT 
POSITIONING MECHANISM, LEVER 
SPRINGS (2) 
(BOTTOM VIEW) SAT PIVOT POINTS DETENT 


(FELT WASHERS) LEVERS (4) 


e.14 


e.15 


Figure 5-211. Typing Reperforator 


5-218 ORIGINAL 


270B Figure 


e.14 PRINTING MECHANISM 


CONTACT SURFACE PRINTING LATCH 


SLIDING SURFACE PRINTING TRIP LINK 


PIVOT POINT PRINTING LATCH 


PIVOT POINTS PRINT HAMMER 


HOOKS - EACH END HAMMER ACCELERATOR 
SPRING 


bes HOOKS ~ EACH END PRINTING LATCH 
SPRING 
, PIVOT POINT PRINTING DRIVE LINK 
l HOOKS ~ EACHEND PRINTING TRIP LINK 
(LEFT SIDE VIEW) SPRING 
O PIVOT POINTS (2) PRINTING PIVOT ARM 


e.15 ROCKER BAIL MECHANISM 


CONTACT SURFACE RIBBON FEED ECCENTRIC 
STUD 


PIVOT POINTS PUSH BAR OPERATING BLADE 
SLIDING SURFACE PUSH BAR OPERATING BLADE 
(FELT WASHER 

UNDER BLADE) 

PIVOT POINT CORRECTING DRIVE LINK 
PIVOT POINT OSCILLATING DRIVE LINK 


ROLLER SURFACE CAM FOLLOWER ROLLER 
(UPPER AND LOWER) 


PIVOT POINTS CAM FOLLOWER ROLLERS 
PIVOT POINT PRINTING DRIVE LINK 
PIVOT POINT ROCKER BAIL 


(FELT STRIP) 


ROLLER SURFACE CAM FOLLOWER ROLLER 


CONTACT SURFACE FUNCTION CAM 


(REAR VIEW) 


Figure 5-212. Typing Reperforator 


ORIGINAL 5-219 


Figure 270B 
5-213 


e.16 FUNCTION-CLUTCH TRIP MECHANISM (LPR36 AND LPRS7/) 


O CONTACT POINTS (2) MAIN TRIP LEVER 


O HOOKS ~- EACH END CLUTCH RELEASE SPRING 


G CONTACT SURFACE RESET LEVER 
SAT FELT WASHERS CLUTCH TRIP SHAFT 
HOOKS - EACH END LATCH LEVER SPRING 


CONTACT SURFACE CLUTCH STOP LUG 


f © HOOKS - EACH END — FOLLOWER LEVER SPRING 
© PIVOT POINT TRIP CAM FOLLOWER LEVER 
© CONTACT SURFACE — TRIP CAM FOLLOWER LEVER 
© CONTACT POINT MAIN TRIP LEVER 
© HOOKS - EACH END MAIN TRIP LEVER SPRING XY 
© PIVOT POINT MAIN TRIP LEVER : 


e.17 FUNCTION CAM-CLUTCH TRIP MECHANISM (LPR35 ONLY) 


O CONTACT POINTS (2) MAIN TRIP LEVER 
O  HOOKS- EACH END ~— CLUTCH RELEASE SPRING 


G ~~ CONTACT SURFACE RESET LEVER 


SAT FELT WASHERS CLUTCH TRIP SHAFT 
HOOKS - EACH END LATCH LEVER SPRING 


CONTACT SURFACE CLUTCH STOP LUG 


© ~~ CONTACT POINT MAIN TRIP LEVER 


O HOOKS- EACH END MAIN TRIP LEVER SPRING 


@) PIVOT POINT MAIN TRIP LEVER 
Figure 5-213. Typing Reperforator 


5-220 CHANGE 3 


270B Figure 
5-214 


7. 


e.20 e.18 


e.18 SELECTING MECHANISM 
©O2 BEARING GUIDE SLOTS (5) PUSH LEVER GUIDE 


SAT FELT WICK SELECTOR WICK 
HOOKS - EACH END (12) SPRINGS 


ENGAGING SURFACES (5) PUSH LEVERS 


; GUIDE SLOT MARKING LOCK LEVER 
©2 WICK LUBRICATOR WICK 
“——— FILL UP LUBRICATOR 


(AVOID AIRLOCK) RESERVOIR 


HOOKS - EACH END (12) SPRINGS 


BEARING GUIDE SLOTS (6) SELECTOR LEVER GUIDE 


« O02 GUIDE SLOTS SELECTOR AND 
PUSH LEVER GUIDE 


Figure 5-214. Typing Reperforator 
CHANGE 1 5-221 


Figure 270B 
5-215 


e.19 RANGE FINDER MECHANISM 


G TEETH KNOB 
G TEETH RACK 
SAT FELT WASHERS (2) CLUTCH STOP ARM 


O HOOKS -EACHEND = SPRING 


e.20 MAIN SHAFT MECHANISM 
*IF FUNCTION CAM NEEDLE BEARINGS ARE DISASSEMBLED AT ANY TIME, REPACK BEARINGS ) 


WITH GREASE (BEACON 325) (TELETYPE 195298) OR ITS EQUIVALENT. 


O6 * FUNCTION CAM NEEDLE BOTH ENDS OF SLEEVE 
BEARING SLEEVE (3) AND OIL HOLE IN SLEEVE 


O2 BEARING MAIN SHAFT 


2 CAM SURFACES SELECTOR CAM 


(EACH CAM) 
O2 ROLLER PIVOT FUNCTION CAM : ) 
O6 BEARING MAIN SHAFT <a 
G TEETH DRIVEN GEAR 


(IF UNIT 1S SO EQUIPPED) 


Figure 5-215. Typing Reperforator 


5-222 CHANGE 1 


270B 


Figure 
5-216 


e.2] SHAFT MECHANISM 
e.22 SHAFT MECHANISM (LPR36 AND LPR57Z) 


G TEETH 


G CAMMING 
SURFACES (2) 


A 
= 
pat | IP 02 _- BEARING 
ZB SURFACES 
— 
= CAMMING 
=e © SURFACE 
2 
= } BEARING 
| = ut SURFACE 
=_ 
‘= 
| Se oe 
S a BEARING 
Wwe 7 _|—" SURFACES 
= a 
= G TEETH 


Figure 5-216. Typing Reperforator 
CHANGE 3 


GEARS 


FUNCTION CAM 
BALL BEARINGS (2) 


CLUTCH CAM DISK 


FUNCTION CLUTCH 
DRUM 


BALL BEARINGS (2) 


GEAR 


5-223 


9- 223A 


Figure 
5-216A 


270B 


Sones 


Fe 


Figure 5-216A. Typing Reperforator (LPR57) 


a 
ee 
ae 


fe 


oo 


CHANGE 3 


270B 


e.21A4 POWER DRIVE BACKSPACE MECHANISM FOR FULLY PERFORATED TAPE 


2 HOOKS - EACH END 


BEARING SURFACE 
FEEDING SURFACE 


BEARING SURFACE 


BEARING SURFACE 


HOOKS - EACH END - 


@.22A POWER DRIVE BACKSPACE MECHANISM FOR FULLY PERFORATED TAPE 


© 


02 BEARING SURFACE 


02 SLIDING SURFACE 


O2 ENGAGING SURFACE 


ROTATING SURFACE 
02 BEARING SURFACE 
02 HOOKS - EACH END 


O2 HOOKS - EACH END 
O2 BEARING SURFACE 


Figure 5-216B. Typing Reperforator (LPR57 Only) 


CHANGE 3 


Figure 
5-216B 


BACKSPACE PAWL 
SPRING 


BACKSPACE PAWL 
BACKSPACE PAWL 


NUT, SHOULDER 


BELL CRANK 


BELL CRANK SPRING 


LINK 


ECCENTRIC DRIVE 
LINK FORK 


LATCH 


ECCENTRIC 
ARM 


ARMATURE LATCH 
SPRING 


ARMATURE BAIL 


SPRING 
ARMATURE BAIL 


5-223B 


270B Figure 
5-216C 


e.22b POWER DRIVE BACKSPACE MECHANISM (LATEST DESIGN) 


O2 BEARING SURFACE LINK 


O02 ENGAGING SURFACE LATCH 


ROTATING SURFACE ECCENTRIC 


SLIDING SURFACE ECCENTRIC DRIVE 
ARM FORK 


ENGAGING SURFACE = LATCH 


HOOKS - EACH END SPRINGS 
(2 SPRINGS) 


Figure 5-216C. Typing Reperforator LPR57BRP 


CHANGE 3 5-223C 


Figure 270B 


e.26 


e.23 
e.24 


e.29 


Figure 5-217. Typing Reperforator (LPR35) 


5-224 CHANGE 3 


270B 


Figure 
5-218 


NOTE: THE FOLLOWING LUBRICATION INSTRUCTIONS APPLY TO THE LPR35 TYPING 


REPERFORATOR ONLY. 


e.23 NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM 


PIVOT POINT 


ROLLER SURFACE 
PIVOT POINT 


PIVOT POINT 
CONTACT POINT 


CONTACT POINT 
CONTACT POINT 


3 = 


e.24 NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM 


CHANGE 3 


PIVOT POINT 
SLIDE SURFACE 


CONTACT POINT 


CONTACT POINT 


HOOKS-EACH END 


Figure 5-218. Typing Reperforator (LPR35 Only) 


ARMATURE HINGE 


DRIVE BAIL ROLLER 
DRIVE BAIL ROLLER 


DRIVE BAIL 
BLQCKING BAIL 


DRIVE BAIL 
BLOCKING LATCH 


HOOKS-EACH END (2) SPRING 


DRIVE LINK 
DRIVE LINK 


RELEASE LEVER 


LATCH LEVER 


SPRING 


9-225 


Figure 270B 


5-219 
e.25 REMOTE NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM 


© HOOKS-EACH END SPRING 
O2 BEARING SURFACE RELEASE ARM 


—_——————— 0 HOOKS-EACH END SPRING 


©O2 BEARING SURFACES (2) LATCH LEVER 
©2 BEARING SURFACE TIME DELAY LEVER 


© HOOKS-EACHEND SPRING ‘y 


—_— oo G  CAMMING SURFACE TIME DELAY CAM 


O2 BEARING SURFACE TIME DELAY CAM 


e.26 REMOTE NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM ‘jy 
O CONTACT SURFACE RELEASE ARM 


O2 CAMMING SURFACE DRIVE CAM 


O2 BEARING SURFACE ROLLER 


Oo HOOKS-EACH END SPRING 


BEARING SURFACES BEARINGS (FRONT AND 
REAR) 


O02 


Figure 5-219. Typing Reperforator (LPR35 Only) 
5-226 CHANGE 3 


e.27 


e.28 


CHANGE 3 


270B Figure 


9-220 
REMOTE NON-INTERFERING LETTERS TAPE FEED-OUT MECHANISM 
O  HOOKS-EACH END SPRINGS (3) 
O2 BEARING SURFACE RELEASE LEVER 


G CONTACT SURFACES (2) LATCH LEVER 


©2 BEARING SURFACES (2) RESET CAM 
FOLLOWER 


REMOTE NON-INTERFERING LETTERS TAPE FEED.OUT MECHANISM 


© HOOKS-EACH END _ SPRINGS (2) 


O2 BEARING SURFACES  RATCHETS (2) 
(PLACE BETWEEN 
RATCHETS) 


G_ TEETH RATCHETS (2) 


O HOOKS-EACH END SPRING 


O PIVOT POINT REAR CHECK 
PAWL 


Figure 5-220. Typing Reperforator (LPR35 Only) 


9-227 


Figure 270B 
5-221 


e.29 REMOTE NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM (LPR 35) 


O HOOKS-EACH END SPRING 


O- PIVOT POINT RESET BAIL LATCH 


O PIVOT POINT RESET BAIL LINK 


O CONTACT SURFACES (2) RESET BAIL 


O CONTACT SURFACE RESET BAIL 
TRIP LEVER 


© CONTACT SURFACE RESET BAIL LINK -) 


O HOOKS-EACH END SPRING 


e.30 TAPE DEPRESSOR MECHANISM 
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Figure 5-221. Typing Reperforator 
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Figure 5-224. Transmitter Distributor 
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Figure 5-225. Transmitter Distributor 
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Figure 5-227. Transmitter Distributor 
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Figure 5-228. Transmitter Distributor 
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Figure 5-229. Transmitter Distributor 
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NOTE: DO NOT LUBRICATE SPROCKETS. 


*APPLY OIL EVERY FOUR MONTHS. IF MOTOR IS DISASSEMBLED AT ANY 
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OR ITS EQUIVALENT. 


Figure 5-230. Motor Lubrication 
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Figure 5-231A. Cabinets 
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k. PAPER WINDER LPW300BR AND PW201BR 


Figure 5-234. Paper Winder (PW201BR) 
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Figure 5-235, Paper Winder (PW201BR) 
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Figure 5-236. Paper Winder (LPW300BR) 
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SECTION 6 
SERVICE AND REPAIR 


6-1. GENERAL 


a. The information in this section covers 
most of the preventive maintenance and trouble 
shooting procedures employed in the servicing 
of the Teletype Equipment discussed in previ- 
ous sections of this manual, and gives in detail, 
disassembly and reassembly procedures of 
component parts of the sets. 


b. The preceding Section 5, Adjustment and 
Lubrication, contains lubrication information 
necessary for proper maintenance, and adjust- 
ment procedures necessary toreturn the equip- 
ment to proper operating condition following re- 
pair. Sections 5 and 6 must be used together to 
properly service and repair these sets. 


c. This section is arranged to present infor- 
mationto maintenance personnel to aid in effec- 
tively locating and clearing trouble. It is nec- 
essary that technicians be thoroughly familiar 
with the principles of operationof the equipment 
(Section 4)as well as the adjusting routine (Sec- 
tion 5) before attempting any maintenance pro- 
cedures. Refer to Paragraph 4 of this section 
for disassembly instructions. 


d. In both preventive maintenance and repair, 
great care should be used to avoid dislodging, 
distorting or damaging springs or unnecessarily 
disturbing adjustments. Never use compressed 
air for cleaning operations since it may dis- 
lodge springs and scatter dust to other areas. 
If available, use vacuum cleaning equipment for 
removing loose dust, paper lint, chad and dirt 
from the teletypewriter set. 


6-2. PREVENTIVE MAINTENANCE 


a. PURPOSE - Preventive maintenance is 
applied for the purpose of detecting and cor - 
recting troubles before they develop tothe point 
of interference with satisfactory operation of 
the equipment. Proper lubrication, but not 
over -lubrication, is an important preventive 
maintenance measure. Use care to prevent the 
introduction of trouble when work on the equip- 
ment is necessary. Do not disturb the adjust- 
ments unnecessarily. 


b. INSPECTION - A thorough visual inspec- 
tion of the equipment during periodic checks 
may uncover conditions that could possibly 
cause trouble later. The appearanceof oxidized 
(red) metal dust adjacent to any bearing surface 
may indicate insufficient lubrication. A dis- 
lodgedattaching part should always be correctly 
identified and replaced, and all associated parts 
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should always be located at once. The adjust- 
able clearances of working parts should also be 
observed. A visual examination should be ac- 
companied by a manual one. Connections at 
terminal boards should be checked for tightness. 
Nuts and screws that lock adjustable features 
should be carefully observed for looseness and 
tightened if necessary. While cleaning the 
units, care should be exercised to avoid damage 
or distortion to delicate springs that might 
weaken their tension. Electrical contact points 
should be kept free and clear of dirt, oil, cor- 
rosion, or pitting. Check that operating clear- 
ance has been maintained when a contact has 
been cleaned. 


c. CLEANING - Periodic cleaning is essen- 
tial to proper performance. It will simplify the 
task to have available a supply of clean, dry 
cloths, a dry brush, a typewriter brush for type 
cleaning, a piece of crocus cloth and a supply 
of solvent. 


CAUTION 


THE SOLVENT IS HIGHLY VOLATILE - PRO- 
VIDE ADEQUATE VENTILATION AND AVOID 
BREATHING THE FUMES. SOME CLEANING 
COMPOUNDS ARE FLAMMABLE. - DO NOT 
USE NEAR A FLAME. DO NOT USE ON RUB- 
BER OR PLASTIC SURFACES. DO NOT USE 
ON THE INSULATION OF WIRES. 


(1) OIL-IMPREGNATED BRONZE PARTS - 
Do not immerse oil-impregnated bronze (oilite) 
bearings and other oil-impregnated parts in 
solvent because the impregnated oils will dis - 
solve. To clean these parts, use a stiff brush 
or wipe with an oil-soaked cloth. 


(2) BALL BEARINGS - All ball bearings 
used on the teletypewriter set are sealed. Do 
not attempt to clean or lubricate them, other 
than to wipe them with a clean, dry cloth. Re- 
place any bearings that do not spin freely. 


(3) PLATEN - Clean the metal parts of the 
platen with a cloth dampened with solvent. 
Clean the rubber platen and the plastic paper 
roller with soap and water; wipe off with a 
clean dry cloth. 


(4) MOTORS - Clean the motors as follows: 
(a) Use a clean, dry brush to remove 
dust and dirt from the exterior of the motor. 


Remove all oil and gummy deposits with a 
clean, lint-free cloth dampened with solvent. 
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(b) To clean the internal parts of the 
motors; disassemble the motor. Remove all 
dust and dirt from the motor with a clean dry 
brush. 


NOTE 
Use care incleaning not to damage the windings. 


(c) Clean all parts made entirely of 
metal by immersing in a container of solvent. 


(5) SELECTOR-MAGNET - Clean the coils 
of the selector - magnet with a cloth dampened 
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(6) FELT WASHERS - Discard any dirty 
or gritty felt washers or oilers. Do not clean 
by immersing in solvent. When overhauling the 
equipment replace all nonmetallic washers, 
mechanically preformed felts, and felt washers 
regardless of condition, with new ones. 


d. Routine Preventive Maintenance Check 
Chart - See Table 6-1. 


CAUTION 


in solvent. 


paper. 


TABLE 6-1. 


Remove oil from between the mag- 
net cores and the armature with clean, lint-free 


TURN OFF THE POWER BEFORE STARTING 
MAINTENANCE OR REPAIR OPERATIONS. 


ROUTINE MAINTENANCE CHECK CHART 


WHAT TO CHECK 


Accumulation of 
dust and dirt. 


2. Selector 
response, 


3. Adjustments. 


4. Motor brushes. 


5. Governor 
brushes. 
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HOW TO CHECK PRECAUTIONS 


Be sure that springs are not 
disengaged or other parts 
disturbed in cleaning. Avoid 
getting dustor dirt into bear- 
ings or other moving parts. 


Check for dust from paper beneath its path 
through typing unit and for dust and dirt on 
other parts of the equipment. Clean by 
wiping with a soft, lint-free cloth. Clean- 
ing with an air hose should be avoided. 


If the selector responds to distorted signals 
in the manner specified in section 5, figure 
5-7, no maintenance is required. If the 
requirements are not met, the following 
routine should be observed: 

a. Clean the magnet pole faces by running 
a clean piece of paper between them and 
the armature. 

b. Examine selector parts for wear and 
replace if worn. 

c. Check adjustment of selector mecha- 
nism. See figures 5-1, 5-2, 5-3 and 5-82. 
d. Check selector mechanism springs and 
replace if necessary. 


Exercise extreme precaution 
to guard against overtighten- 
ing screws which might re - 
sult in stripping. 


Most adjustments will remain within spec- 
ification limits for the life of the equipment 
and, therefore, do not require checking 
unless trouble occurs. The following ad- 
justments should be checked and remade if 
necessary. 

a. Dashpot, figure 5-36. 

b. Carriage wire rope, figure 5-33. 

c. Signal generator contact, figures 5-74 
and 5-150. 

d. All clutches, figures 5-18, 5-19, 5-62, 
5-82, 5-101, and 5-138. 


Relationship of brush to ar- 
mature should be maintained 
(governed motors only). 


Remove and replace if length is less than 
3/8 inch. Wipe and brush off the accumu- 
lation of carbon dust. 


Be sure brush springs are 
in place (governed motors 
only). 


Examine length and replace if less than 
3/8 inch remains. Wipe and brush off 
accumulation of carbon dust. 
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TABLE 6-1. 


WHAT TO CHECK 


6. Governor 
contacts. 


Governor 
speed. 


Lubrication. 


9. Cords, cables 
and wiring. 


Terminal 
Boards 


Switches 


All mechanical 
assemblies. 


Ribbons 
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HOW TO CHECK 


Replace if badly burned. 


See section 5, paragraph 2b(10). 


For disassembly prior to lubrication, see 
instructions in paragraph 6-4. Remove 
the typer from the keyboard. Examine all 
of its mechanism for signs of lubrication 
failure, usually evidenced by the presence 
of red powdery substance at point of fail- 
ure. If failure is observed, parts should 
be examined and if damaged they should be 
replaced. Lubricate the equipment in ac- 
cordance with figures 5-165 through 5-235 
and wipe off excessive lubricant with a 
clean cloth. 


a. Checkfor cracked, deteriorated, frayed 
or cut insulation, and kinks or strain. 

b. Tighten-loose connections and repair 
soldered connections. 

c. Clean connector straps with brush and 
solventand dry. Connector contacts should 
be clean and bright. 

d. Check ground connections for corro - 
sion, etc. 


a. Inspect for cracks, breaks and loose 
connecting or mounting screws. 

b. Tighten loose screws, lugs and bolts. 
c. Clean terminals with cloth andsolvent. 
d. Clean corroded connections with cro- 
cus cloth, 


a. Check mechanical action of switches. 
b. Tighten screws, resolder corroded or 
loose connection. 

c. Polish contact surfaces with burnish- 
ing toolafter using crocus cloth or contact 
file. 


Check for signs of wear. 
Over lubrication or lackof lubrication. 
Looseness of any parts. 
Check for cracks or other damage. 
Check that all parts move freely. 
Check for missing, broken or damaged 
springs. 
g. Check for accumulations of dirt and 
grime. 


Check condition of inking ribbons and re- 
place if-necesSsary. 


| solvent on 
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ROUTINE MAINTENANCE CHECK CHART - Continued 


PRECAUTIONS 


Be sure that contacts are 
properly aligned. 


Applies to governed motor 
only. Motor may be con- 
sideredon-speed if not more 
than 12 target spots pass a 
given point in ten seconds. 


Besure that springs are not 
disengaged and that other 
parts are not disturbed dur- 
ing examination and lubrica- 
tion. 


Be sure outer insulation on 
cables is wiped clean. Use 
moistened cloth. Do notfuse 
oil or solvent on rubber in- 
sulation. 


Do not strip threads. Use 
correct size tools. Wipe off 
any moisture. Do not get 
insulation of 
wires. 


Observe spring tension. 
Wipe off any moisture. 


Do not remove too much 
metal. 


See precautions of Items 1, 
3 and 8. 


Observe installation proce- 
dure in Section 3, paragraph 
2d(2). 
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TABLE 6-1. ROUTINE MAINTENANCE CHECK CHART - Continued 


WHAT TO CHECK HOW TO CHECK PRECAUTIONS 


14. Paper and tape Check supply. Install per instructions in 
Section 3, paragraphs 2d(1 ) 
and 2d(3). 


Remove type box and check type faces for See paragraph 6-4c(1). Do 
dirt. To clean type faces, rub type box not get solvent in the type 
lightly against aclean cloth dampened with box. Do not use solvent on 
solvent. Use dry type-brush to clean type the type-brush. 

faces. 


16. Typewheel Check characters on typewheel for dirt Brush toward the front of 
(ASR only) deposits. To clean, remove ribbon from the reperforator to avoid 

guides and insert a piece of paper under spattering dirt particles into 
typewheel. With typewheel in forward po- operating mechanisms. 
sition, brush lightly with a dry type-brush. 
Wipe the cleaned area with a dry cloth. 
Rotate typewheel and repeat process to 
clean entire wheel. 


17. Keytops Clean keytops and keyboard cover with a Do not use solvent. 
clean damp cloth. 


18. Signal genera- To check the contacts remove the contact Clean contacts thoroughly 
tor Contacts box cover. File or burnish contacts if | after filing or burnishing. 
dirty, built-up or pitted. 


19. Bases (Key - Remove deposits of dirt, oil and grease. 
board, reperfora- Use cloth with solvent. Use brush to clean 
tor, transmitter hard to reach places. 

distributor) 


20. Motors a. Check for evidence of overheating (dis- Shaft should turn freely, 
coloration or odor of burned insulation). smoothly and quietly. 
b. Clean motor per 6-2c(4). 
c. Tighten mounting strap screws. 
d. Check position of motor on mounting 
bracket. 


21. Electrical a. Check wiring and connections. 

Service b. Look for evidence of overheating of 

Assembly transformer or rectifier. 
c. Check fuses and remove corrosion with 
crocus cloth. 
d. Remove dust and dirt or oil. 
e. Check keyer tube pin alignment. 
f. Check tube socket for cracked insula- 
tion, loose pin contacts. 


22. Cabinets a. Check dome and access doors and copy 
holder. 
b. Replace copy lamps and margin lampif 
necessary. 
c. Check that cabinet is level. 


d. Cleancabinet with cloth dampened with 
water. Use cloth with small amount of 
solvent for grease deposits. 
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6-3. TROUBLE SHOOTING 


a. GENERAL - Failures of the equipment 
can betraced functionally by means of the trou- 
ble shooting chart, Table 6-2. A step-by-step 
analysis of the behavior of the equipment in re- 
sponse to the tabulated checks will indicate the 
area of trouble in which to apply remedial 
measures outlined below and referenced in the 
chart. Since, in most cases, each check step 
is conditioned by the procedure in preceding 
steps, examine the condition of all controls, 
and in particular the keyboard selector switch 
mode (paragraph 4 - 3q) before rechecking any 
stepor otherwise performing any trouble shoot- 
ing check out of sequence. An eliminative pro- 
cess relative to probable troubles indicated 
should greatly facilitate clearing faulty opera- 
tion at any point in the equipment. 


(1) When check of an adjustment is indi- 
cated, care should be exercised not to disturb 
the adjustment or related adjustments. Refer- 
ence is made to adjustment illustrations in Sec- 
tion 5 as required. If adjustment is found to be 
needed, check Section 5, paragraph 2 to deter- 
mine if related adjustments may be required. 


(2) For removal and disassembly proce- 
dures, when indicated, refer to Section 6, par- 
agraph 4 and to the exploded views of the equip- 
ment contained in Volume 2 of this manual. 


(3) Comprehensive electrical analysis of 
the equipment isnot generally requiredin trou- 
ble shooting. Reference to an "open" condition 
is to a circuit through which current will not 
flow, due either to a break, a poor connection, 
or a poor or dirty contact mechanism. Refer- 
ence to a "'closed" condition is to a normally or 
intermittently open circuit through which cur- 
rent will flow, either due to a short or to a 
sticky, dirty or poorly adjusted contact mecha- 
nism. 


(4) "Running open" is a condition created 
by an opensignal circuit, resulting in operation 
of typing and printing mechanisms because of 
the absence of astopsignal to latch the function 
clutches. 


(5) "Running closed" is a condition created 
by a closed signal circuit, resulting in failure 
of typing and printing mechanisms to respond 
to a Signal, due to the absence of the start and 
spacing elements in the signal, or to mechani- 
cal failure. 


(6) "Garbling" is a condition in which the 
response of the typing and printing mechanisms 
does not correspond to the mechanical or signal 
input. 
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6-3b(3)(a) 
NOTE 


If trouble shooting checks indicate abnormal 
conditions, proceed to paragraph 6-3c, Elimi- 
nation of Trouble Indications, in this section. 
If lubrication is indicated, proceed to paragraph 
5-3, Lubrication. 


b. PROCEDURE - The trouble shooting in- 
formation presented in this section consists of 
operational, electrical, and mechanical checks 
designed to lead maintenance personnel to the 
specific part, adjustment, or electrical compo- 
nent that is causing the trouble in the equip- 
ment. A thorough knowledge of the sequence 
of operation for each functioning element is of 
fundamental importance. Refer to the theory 
sections of this manual to clarify the operation 
and function of all teletypewriter parts. Be- 
cause the teletypewriter sets are an assemblage 
of components, the firststep in troubleshooting, 
if the trouble is not obvious, is to sectionalize 
the trouble to a particular component, then de- 
termine what specific mechanism or electrical 
part is faulty. 


(1) Make a visual inspection of the equip- 
ment to determine if the trouble is caused by 
loose line or power connections, improperly 
set switches, erratic motor speed, or improp- 
er rangefinder setting. 


(2) Arrange the equipment to operate on a 
test circuit and perform the procedures given 
in the Installation Section (Sec. 2, par. 4) to 
sectionalize the trouble. These procedures are 
primarily performedafter initial installation of 
new or repaired equipment and may be used to 
locate troubles when they occur. 


(3) Localizing Electrical Troubles - Most 
electrical troubles are found at the various 
contacts in the equipment, whichinclude, switch 
contacts, plug-in connector and pin contacts, 
terminal board contacts, soldered contacts, 
(including spliced wires), and chassis ground 
contacts. Electrical circuits in the teletype- 
writer set have terminal board connections at 
the points where tests must be made. Do not 
disturb the wiring more than necessary when 
testing or inspecting. Maintenance personnel 
must be thoroughly familiar with the schematic 
and wiring diagrams and use them while making 
point-to-point checks of the circuits. Schemat- 
ic wiring diagrams of external equipment to 
which the teletypewriter set is connected fur- 
nish information helpful for testing and local- 
izing trouble. 


(a) Power Supply Checks - To be sure 
that proper operating conditions exist, check 
the input power, ac circuits, and de circuits in 
turn before making other tests. These checks 
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will, of necessity, include normal operation of 
the parts in these circuits and the requirements 
of all adjustments which would affect the indi- 
cated trouble as related to the parts. When 
check of an adjustment is indicated, care should 
be exercised not to disturb the adjustment or 
related adjustments. 


(b) Continuity, Resistance, and Capac- 
itor Checks 


1. Continuity. The continuity check 
is used to locate suspected open circuits. In 
making continuity checks, be sure that parallel 
current paths are disconnected. Make the tests 
by checking the continuity through the circuit 
suspected to be faulty by connecting the test 
leads so that the current can go only through 
the suspected circuit. Be sure no other part of 
the circuit is shunting the circuit being tested. 
If necessary, disconnect certain leads. Check 
all likely circuits, in this manner. If, after 
checking all possible causes, the fault cannot 
be located, make a continuity test of the entire 
circuit. Test from one terminal to a half-way 
point in the circuit. If continuity is indicated, 
test the other half of the circuit. Continue sub- 
dividing the circuit until the open point is defi- 
nitely located. 


2. Resistance. The resistance 
check is used to locate suspected open or 
shorted coil windings, transformer windings, 
motor windings, fixed resistors and inductors. 
In making resistance checks, follow the same 
general procedures as those described for con- 
tinuity checks (1. Above). 


3. Capacitor. The capacitor check 
is used to locate shorted or leaking elements. 
To test, discharge the suspected capacitor with 
an insulated shorting jumper. Then disconnect 
one lead and connect the capacitor to an ohm- 
meter. Use the highest reading scale. A good 
capacitor will be indicated by the ohmmeter 
pointer first moving up the scale rapidly, then 
returning more slowly to the infinity mark. A 
capacitor which is open will give a reading of 
infinite ohms. A shorted capacitor will give a 
reading of constant value between zero and in- 
finity, depending upon the resistance of the 
short. 


WARNING 


Be extremely careful when handling charged 
capacitors. A severe electrical shock may be 
received from the capacitor or leads connected 
to a power supply in operation. 


(c) Electrical Checks 


1. Check for external interruptions 
to the 115-volt ac power supply at the cabinet 
terminal boards. 


2. Check for open fuses located on 
the equipment electrical service assembly. 
Check for open fuse located on the auxiliary re- 
perforator base. If open, rotate the motor by 
hand and check for excessive mechanical load 
before replacing the fuse. If a replaced fuse 
burns out immediately upon installation, check 
for shorted wiring in the motor, selector mag- 
nets, the copy light transformer, or the recti- 
fier transformers, 


3. Refer to Trouble Shooting Chart, 
Table 6-2, for a more complete tabulation. 


(4) Localizing Mechanical Troubles - Al- 
though many mechanical troubles can occur in 
the teletypewriter sets, no difficulty should be 
experienced in locating the fault if the sequence 
of operation is checked through its various 
steps. When a mechanical function fails to 
operate, or operates in a faulty manner, the 
trouble may be in a particular adjustment, or 
series of adjustments, or it may be in a par- 
ticular assembly. One method for checking 
troubles involves checking the individual re - 
quirement for all adjustments in the faulty sub- 
assembly or mechanism. Use the related data, 
found in the detailed adjustment procedures to 
determine the sequence to be followed. A sec- 
ond method involves setting up by hand the se- 
lecting mechanism and completing the operation 
by manually rotating the motor, shaft, gear, or 
cam that normally drive the assembly. This 
second method is usually quicker when only one 
adjustment is faulty and the remainder of the 
mechanism is in good condition. In such cases 
only the related adjustments need be checked. 
In some instances, faulty operation may be ob- 
served only when the mechanism is power- 
driven. The experience of the maintenance 
personnel and the over-all condition of the 
equipment will indicate which of the two meth- 
ods is the better approach to various troubles. 
As with electrical troubles, additional aid in 
locating mechanical troubles may be secured 
from records of previous troubles and adjust- 
ments. The procedure for localizing mechani- 
cal trouble is divided into the effects of the 
trouble observed. See Table 6-2. 


NOTE 


In cases requiring operation of the keyboard 
(LK25 or LAK21 ) for test purposes, the clutch 
trip magnet (synchronous pulsed magnet ) must 
be operated by a current of approximately 
0.050 amperes dec or by mechanically blocking 
the magnet armature in its operated position in 
order to unblock the clutch trip bar. 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE 
PROCEDURE CORRECTION 
AND (REFER TO 
NORMAL INDICATION TROUBLE NEXT STEP | PARAGRAPH) 


Main power switch ON; cabinet | No cabinet illumina- | Check external 6-3c(1)(a) 
switch in NORMAL position; {| tion. power. 

cabinet lamps lighted; keyboard. , 

motor starts. 


Check main 6-3c(1)(b) 
fuse. 

Check cabinet 6-3c(1)(c) 
transformer. 


Some cabinet copy | Check bulbs 6-3c(1)(d) 
lamps not illumi- and sockets. 
nated. 


Margin indicator , Check steps 14 

end-of-line lamp not | and 19 in nor- 

illuminated. mal checking 
sequence, 


Auxiliary power switch ON; | Motor doesnot start. 
auxiliary motor starts (syn- 
chronous). 


Check power 6-3c(2)(a) 
connections. 


Check auxil- 6-3c(2)(b) 
iary fuse. 


Check motor 6-3c(2)(c) 
thermal cut- 
out switch. 


Motors (synchronous) run. Motors run at incor- | Check power 6-3c(2)(d) 
rect speed. line frequency. 


Auxiliary motor (governed) | Motor does not start. Check power 6-3c(2)(a) 
(ref) |starts. connections 6-3c(2)(b) 
and auxiliary 
fuse. 


Check motor 6-3c(3)(a) 
brushes and 

governor 

brushes. 


Check governor 6-3c(3)(b) 
adjustment. 


Motor (governed) run. Motors run at in- | Check 115 V 6-3c(3)(b) 
correct speed. ac line voltage. 


Check motor 6-3c(3)(a) 
and governor 
brushes. 


Check gover- 6-3c(3)(b) 
nor adjustment. 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE CORRECTION 
AND (REFER TO 
NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 
3 |Motor (governed) run. Motors run at in- | Check gover- 6-3c(3)(c) 
(ref) correct speed. nor resistor. 
Motor speed uncon- | Check gover- 6-3c(3)(d) 
trollable. nor capacitor 


and resistor. 


Check for 6-3c(3)(d) 
sticking gover- 
nor contacts. 


4 |Typing unit runs closed on idle | Typing unit runs Check connec- 6-3c(4)(a) 
signal; operates on signal im-_ | open. tion of cables 
pulse. Keyboard selector from terminal 
switch in K mode on ASR sets. boards. 


Check for open 6-3c(4)(b) 
selector unit 
magnets. 


Check associ- 6-3c(4)(c) 
ated tube in 

electrical 

service unit. 


Check signal 6-3c(4)(d) 
line, 


Check rectifier. 6-3c(4)(e) 


Check contact 6-3c(4)(f) 
mechanisms 

in keyboard 

and transmitter 

distributor sig- 

nal generators, 


Check keyboard | 6-3c(4)(g) 
electrical lock 
switch contacts. 


Check mechani- | 6-3c(4)(h) 
cal. linkages. 


Typing unit runs Check contact 6-3c(4)(f) 
closed. mechanisms 

in keyboard 

and transmitter 

distributor sig- 

nal generators 

for open spac- 

ing contacts. 


Check 6005 6-3c(4)(c) 
tube in Elec- 
tronic keyer. 


Check mechan- 6-3c(4)(h) 
ical linkages. 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 
PROCEDURE CORRECTION 
AND (REFER TO 
NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 


Typing unit runs 
closed. 


Check clutch 
trip magnet. 


6-3c(4)(i) 


Auxiliary typing re- | Check selector 6-3c(4)(b) 
perforator runs unit. 6-3c(4)(h) 
open. 
Check associ- 6-3c(4)(c) 
ated tube in : 
electrical 
service unit. 

Auxiliary typing re- | Check selector 6-3c(4)(b) 

perforator runs unit. 6-3c(4)(h) 

closed on verifiable 

incoming signal (or | Check electri- 6-3c(4)(c) 

with signal line wired | cal service 

in series with the j; unit. 

keyboard signal cir- 

cuits for test pur- 

poses). 

Wepress SEND or KBD UNLK | Selector receiving Check line 6-3c(5)(a) 
Key and type; local transmis- | margin short. current and 6-3c(4)(e) 
sion produces typed copy in keyer. 6-3c(4)(c) 
typing unit. (Mechanically 
operate keyboard trip magnet Check selec- 6-3c(5)(b) 
on ASR and KSR sets, send tor magnets. 
test message to RO sets. ) 
Check motor 
speed, Step 3. 
Check mechan- 6-3c(5)(c) 
ical linkages. 
Check selec- 6-3c(5)(d) 
tor adjust- 
ments. 

Intermittent errors. Check line 6-3c(6)(a) 
current and 6-3c(4)(e) 
keyer. 

Check motor 

speed, Step 3. 

Check selec- 6-3c(5)(b) 
tor magnets. 

Check mechan- 6-3c(5)(c) 
ical linkages. 

Check range 6-3c(6)(b) 
finder. 

Check selector 6-3c(6)(c) 


and code bar 
adjustments. 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE CORRECTION 
AND (REFER TO 
NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 
pulse. ical linkages. 


Check selector 6-3c(7)(b) 
and code bar 


adjustments. 

Garbling Check line 6-3c(6)(a) 
current or 6-3c(4)(e) 
keyer. 


Check motor 
speed, Step 3. 


Check selector 6-3c(5)(b) 
magnets. 


Check range 6-3c(6)(b) 
finder. 


Check mechan- 6-3c(8) 


Gaining or losing a_ | Check mechan- 6-3c(7)(a) 
ical linkages. 


Ribbon fails to feed | Check riobon 6-3c(9)(a) 
or reverse. eyelet. 


Check mechan- 6-3c(9)(b) 
ical linkages. 


Check detent 6-3c(9)(c) 
cam, 

Check ribbon 6-3c(9)(d) 
adjustments. 


Failure to position. Check mechan- 6-3c(10)(a) 
ical linkages. 


Check adjust- 6-3c(10)(b) 
ments. 

Failure to print. Check mechan- 6-3c(11)(a) 
ical linkages. 
Check ribbon 6-3c(11)(b) 
installation. 
Check adjust- 6-3c(11)(c) 
ments. 


LOC LF key depressed; paper’ | No line feed. Check mechan- 6-3c(12)(a) 
feeds into typing unit at rapid ical linkages. 
rate. 


Check local 6-3c(12)(b) 
line feed ad- 

justment. 

Step 16. 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE 
AND 
NORMAL INDICATION 


LOC CR key depressed; type 
box carriage returns to left 
hand margin. 


BLANK key depressed twice 
successively; local keyboard 
is locked. 


Space bar depressed; type box 
carriage advanced one charac- 
ter without printing; any char- 
acter depressed, type box 
prints and advances one char- 
acter; FIGS key depressed and 
space bar operated twice suc- 
cessively, unit automatically 
shifts to LTRS. 


Operate any character key with 
type box at extreme right of 
platen; spacing does not occur 
at far end of line. 


LTRS and FIGS depressed al- 
ternately with any other char- 
acter key; shift indicated by 
correctly typed character. 


CAR RET key depressed; type 
box returns to left side of plat- 
en without line feed. 


CHANGE 3 


TROUBLE 


Type box does not 
return. 


Continued local 
transmission (with- 
out use of SEND or 
KBD UNLK key) pro- 
duces typed copy. 


Spacing failure or 
multiple spacing. 


Failure of unshift - 
on - space ( feature 
may be mechanically 
disabled). 


Failure of spacing 
suppression causes 
over - spacing at end 
of line when carriage 
is not returned. 


Failure on letters - 
figures shift. 


Failure on carriage 
return. 


NEXT STEP 


Check mechan- 
ical linkages. 


Check local 
carriage return 
adjustment. 


Step 15. 


Check blank 
and keyboard 
lock function 
levers. 


Check code 
bar adjust- 
ment, 


Check key- 
board lock 
mechanisms. 


Check mechan- 
ical linkages. 


Check adjust- 
ments of spac- 
ing, carriage 
return and 
function mech- 
anisms. 


Check disabling 
screw. 


Check adjust- 
ment. 


Check mechan- 
ical linkages. 


Check mechan- 
ical linkages. 


Check adjust- 
ments. 

Check mechan- 
ical linkages. 


Check adjust- 
ments. 


CORRECTION 


(REFER TO 


PARAGRAPH) 


6-3c(13)(a) 


6-3c(13)(b) 


6-3c(14)(a) 


6-3c(14)(b) 


6-3c(14)(b) 


6-3c(15)(a) 


6-3c(15)(b) 


6-3c(15)(c) 


6-3c(15)(c) 


6-3c(16)(a) 
6-3c(16)(b) 


'6-3c(17)(a) 


6-3c(17)(b) 


6-3c(18)(a) 


6-3c(18)(b) 


Table 
6-2 


270B 


TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE 
AND 
NORMAL INDICATION 


LINE FEED key depressed; 
copy paper in typing unit is ad- 
vanced one or two spaces de- 
pending on line feed lever set- 
ting. 


REPT key and any other char- 
acter key held simultaneously 
depressed through at least one 
full line of typing; character 
repeats correctly and without 
spacing; margin indicator lamp 
illuminated prior to endof line. 


SEND key depressed; keyboard 


is conditioned for transmis -— 


sion. 


Keyboard selector switch in 
K-T mode, repeat steps and 
indications 4 through 15. 


Local transmission produces 
typed, perforated tape in typ- 
ing reperforator (ASR only). 


TROUBLE 


Failure on line feed. 


Failure 
function. 


Margin indicator 
lamp failure. 


Local transmission 
does not produce 
typed copy. 


Any failure noted in 
steps 4 through 15. 


Keyboard failure. 


Perforating failure 
in reperforator. 


NEXT STEP 


Check mechan- 
ical linkages. 


Check line feed 
clutch and func- 
tion bar and re- 
set bail adjust- 
ments. 


Check line feed 
lever. 


Check mechan- 
ical linkage. 


Check adjust- 
ments. 


Check switch 
adjustment. 


Check cabinet 
lamp switch 
and socket and 
bulb. 


Check lock bar 
switch. 


Check mechan- 
ical linkage. 


Check adjust- 
ments. 


Steps 4 through 
15. 


Check SEND 
key operated. 


Check keyboard 
signal generator 
shaft and clutch 
linkages. 


Check mechan- 
ical linkages to 
keyboard motor. 


Check function 
cam-clutch and 
rocker bail and 
trip mecha- 
nisms. 


Check adjust- 
ments. 


CORRECTION 
(REFER TO 
PARAGRAPH) 
6-3c(19)(a) 


6-3c(19)(b) 


6-3c(19)(c) 


6-3c(20)(a) 


6-3c(20)(b) 


6-3c(21)(a) 


6-3c(21)(b) 
6-3c(1)(d) 


6-3c(22)(a) 


6-3c(22)(b) 


6-3c(22)(c) 


6-3c(23)(a) 


6-3c(23)(b) 


6-3c(24)(a) 


6-3c(24)(b) 


6-3c(24)(c) 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
ae KSR AND RO SETS AS APPLICABLE (Continued) 
PROCEDURE CORRECTION 
AND (REFER TO 
STEP NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 
Tape does not feed Check adjust- 6-3c(24)(d) 
ments, 
Punch pins fail to | Check adjust- 6-3c(24)(e) 
penetrate ments. 
Typing failure in typ- 
ing reperforator: 
No printing Check ribbon 6-3c(25)(a) 
installation. 
Ribbon feed or re- | Check ribbon 6-3c(9)(a) 
verse failure eyelet. 


Check mechan- 6-3c(25)(b) 
ical linkages. 


Check adjust- 6-3c(25)(c) 
ments. 


18 |LTRS and FIGS keysalternate- | Perforating failure Check mechan- 6-3c(26)(a) 
ly depressed results in typing ical linkages. 
letters and figures symbol and 
perforating letters and figures | Typewheel fails to | Check function 6-3c(26)(b) 
code holes. shift mechanism, 


Check position- 6-3c(26)(c) 
ing mechanism. 


19 |R and Y keys alternately de- | Garbling Check position- 6-3c(27)(a) 
pressed produces alternate ing mechanism. 
mark -space code on tape and 
printed characters R and Y; | Letters not position- | Check axial and | 6-3c(27)(b) 
character counter advances, ed squarely for rotary correct- 
and end-of-line indicator is il- | printing. ing mechanisms. 
luminated at preset character. 
Only tops of charac- | Check oscillat- 6-3c(27)(c) 
ters printing ing drive link 
and bail. 
Character counter Check code bar 6-3c(28)(a) 


fails to advance one mechanism, 
unit for each char - 


acter typed 
Check stepping 6-3c(28)(b) 
mechanism, 
Check indicator. | 6-3c(28)(c) 
End-of-line indicator | Check cabinet 6-3c(28)(d) 
lamp fails to illumi- illumination 
nate switch. 


Check switch 6-3c(28)(e) 
contacts. 


Adjust bracket 6-3c(28)(f) 
and cam, 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE 
AND 


NORMAL INDICATION 


CAR RET key depressed; end- 


of-line lamp out; character 
counter indicator to zero 


Transmitter distributor base 
intermediate shaft rotates 


Tape lid (red) button depressed; 
perforated tape inserted; lid 
closed 


Start-stop lever moved to left 
(free wheeling); tape can be 
moved freely in tape guide 


Start-stop lever in RUN posi- 
tion, keyboard SEND key de- 
pressed; unit transmitting from 
input tape codes, monitored by 
typing unit 


TROUBLE 


Character counter 
indicator fails to re- 
turn to zero position 


End-of-line lamp 
stays on 


No power to trans- 
mitter distributor 
main shaft 


Tape lid fails to open 


Tape feed wheel does 
not engage tape feed 
wheel holes 


Tape binds when 
pushed manually 
through tape guide 


Clutch does not trip 


Typing unit runs open 


NEXT STEP 


Check mechan- 
ical linkage. 


Check reset 
mechanism. 


Re-check 
switch 
contacts. 


Check mechan- 
ical linkages 
and flexible 
couplings to 
keyboard 
motor. 


Check mechan- 
ical linkage and 
loose or missing 
springs. 


Check adjust- 
ment. 


Check feed 
holes on tape. 


Check tape 
guide adjust- 
ment. 


Check mechan- 
ical linkages. 


Check keyboard 
selector switch 
for K mode po- 
sition; should be 
K-T or T mode. 


Check for raised 
tight tape lever 
on tape guide. 


Check start-stop 
(tight tape) and 


tape out contacts. 


Check lock bar 
switch contacts. 


Check both 
transmitter dis- 
tributor and key- 
board signal gen- 
erator contacts. 


CORRECTION 
(REFER TO 
PARAGRAPH) 


6-3c(28)(a) 


6-3c(28)(g) 


6-3c(28)(e-f) 


6-3c(29)(a) 


6-3c(29)(b) 


6-3c(29)(c) 


6-3c(24)(d) 


6-3c(29)(c) 


6-3c(29)(d) 


6-3c(30)(a) 


6-3c(30)(b) 


6-3c(30)(c) 


6-3c(22)(a) 


6-3c(4)(f) 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 
PROCEDURE CORRECTION 
AND (REFER TO 
NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 


24 Typing unit runsopen | Check connec- 6-3c(4)(a) 
tions of cables 
from cabinet 
terminal blocks. 


Typing unit runs | Check signal 6-3c(4)(£) 
closed. generator 
contacts. 


Check transfer 6-3c(31)(a) 
bail, stabilizer 
and toggle me- 
chanical link- 
ages and ad- 
justments. 


Garbling Check code 6-3c(31)(b) 
perforations 
and typed 
characters of 
input tape. 


Check orienta- 6-3c(31)(b)1 
tion of sensing 
pins in tape 
code holes. 


Check mechan- 6-3c(31)(b)2 
ical linkages. 


Check contact 6-3c(31)(b)3 
box adjust- 
ments. 


Check capaci- 6-3c(31)(b)3 
tor for leakage. 


Transmission stops Check main 6-3c(31)(c) 
bail eccentric 
drive arm and 
trip assembly 
linkage. 


Check input 6-3c(31)(c) 
tape for double 
blank code or 
unperforated 
segment at 
sensing pins. 


Steps 25 through 
28 outline condi- 
tions for inten- 
tional interrup- 
tion of transmis- 
sion. 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 


KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE CORRECTION 
AND (REFER TO 
STEP NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 

25 SEND key on keyboard depress- Transmission does | Step 24 
ed; transmission is resumed not resume 

26 | Input tape liftedslightlyat right | Transmission does | Check tight 6-3c(31)(d)1 
of tape guide, to raise tight | not stop. tape inter- ~ 
tape lever; transmission stops mediate arm 

linkage. 

Check adjust- 6-3c(31)(d)1 
ments. 

Check switch 6-3c(30)(c) 
contacts. 

27 | Cut off end of fully perforated | Unit continuestrans- | Check tape 6-3c(31)(d)2 
input tape fed through tape mission of letters | out sensing 7 
guide, or tape lid button de- | code. pin 
pressed during transmission; 
transmission stops Check mechan- 6-3c(31)(d)3 

ical operation 

of tape out 

switch. 

Check tape 6-3c(31)(d)4 
out switch - 
contacts. 

28 | Start-stopswitch moved tocen- | Keyboard operation | Steps 5 6-3c(31)(d)4 
ter (OFF) position during trans- does not’ produce | through 
mission; any character key on | typed copy ontyping | 15 
keyboard depressed unit. 

NOTE 
Operation of keyboard while 
transmitter distributor is 
transmitting in K- T mode is 
possible but induces garbling in 
the typing unit and in the signal 
line 

29 |In K-T mode (auxiliary power | Troubles checked in | Steps 17 6-3c(23) 
switch inON position); auxilia- | steps 17 through 20 | through 20 through 
ry typing reperforator pro- | occur, with refer- | except delete 6-3c(28) 
duces typed, perforated tape in | encetoauxiliarytyp- | keyboard in- 
response to incoming line sig- ing reperforator, duced condi- 
nal, or when wired in series rather than typing | tions unless 
with the keyboard signal line | reperforator. typing reper- 
for test purposes forator is 

wired to key- 
board signal 
line for test 
purposes. 

30 Keyboard selector switch in T | Any failure noted in | Steps 4 
mode, repeat steps and indica- | steps 4 through 15, through 
tions 4 through 15 15 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE 
AND 
NORMAL INDICATION 


Transmitter distributor oper- 
ates as in steps 21 through 27 


While transmitter distributor 
is operating, repeat steps 17 
through 20 


In T mode (auxiliary power 
switch in ON position) auxiliary 
typing reperforator produces 
typed, perforated tape (See step 
29 indications) 


Tape feed-out button depressed 
when typing reperforator is in 
idling condition on line; prede- 
termined measure of tape feeds 
out; incoming signal impulse 
stops feed-out 


Lift tape roll out of auxiliary 
tape container; low tape switch 
will close operating its audible 
or visible alarm 


Replace full tape roll in auxil- 
iary tape container; low tape 
switch circuit to alarm will be 
open. 


Paper winder operates 


CHANGE 3 


TROUBLE 


Any failure noted in 
steps 21 through 27 


Troubles checked in 
steps 17 through 20 
occur, with refer - 
ence to auxiliary typ- 
ing reperforator, 
rather than typing 
reperforator 


Troubles checked in 
steps 17 through 20 
occur, with refer- 
ence to auxiliary 
typing reperforator 


Tape fails to feed 


Incorrect tape length 
fed 


Feed-out does not 


stop on incoming line 
signal 


Low tape alarm does 
not operate 


Low tape indicator 
continues to operate 


Does not operate 


NEXT STEP 


Steps 21 
through 27 


Steps 17 
through 20 


Steps 17 
through 20, 
except delete 
keyboard in- 
duced condi- 
tions unless 
typing reper- 
forator is 
wired to key- 
board signal 
line for test 
purposes. 


Check switch. 


Check magnet 
and armature. 


Check mechan- 
ical linkages. 


Check adjust- 
ments. 


Check tape 
length adjust- 
ing plate. 


Check latch 
lever mechan- 
ism linkage. 


Check mechan- 
ical linkage con- 
trolling low tape 
switch. 


Check low tape 
switch. 


Check low tape 
switch. 


Check external 
power. 


CORRECTION 
(REFER TO 
PARAGRAPH) 


6-3c(32)(a) 


6-3c(32)(b) 


6-3c(32)(c) 


6-3c(32)(d) 


6-3c(32)(e) 
6-3c(32)(f) 


6-3c(33)(a) 


6-3c(33)(b) 


6-3c(33)(b) 


6-3c(1)(a) 
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TABLE 6-2. TROUBLE SHOOTING CHART FOR RO, KSR, ASR, AND MULTIPLE 
KSR AND RO SETS AS APPLICABLE (Continued) 


PROCEDURE CORRECTION 
AND (REFER TO 
STEP NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH) 


37 Paper winder operates Does not operate Check main 6~3c(1)(b) 
fuse. 
Does not wind Check paper is 6-3c(34)(a) 


not slipping. 


Check paper 6-3c(34)(b) 
routing. 


Check cylinder 6-3c(34)(c) 
seated. 


Check slack 6-3c(34)(d) 
rod. 


Check friction 6-3c(34)(e) 


clutch. 
SYSTEM CHECK: Trouble in cabinet Step 1 
With auxiliary typing reperfo - 
rator signal line wired in se- | Trouble in motors Steps 1 
ries with keyboard signal line, through 3 


keyboard selector switch in T 
mode, type test tape message. 
Feed tape into transmitter dis- 
tributor; depress SEND key and 
move start- stop switch to ON 
position. Message should be 
monitored on typing unit and 
typing reperforator as typed. 


Trouble intypingunit | Steps 4 
through 15 


Trouble in keyboard j Steps 6 
through 17 


Troublein typingre- | Steps 17 


Feed tape prepared in typing | perforator through 20 

reperforator into transmitter 

distributor. System operated | Trouble in trans- | Steps 21 

without keyboard input. mitter distributor through 28 
and 30 and 
31 


Trouble in auxiliary | Steps 17 

typing reperforator through 20 
and 33 and 

34 


6-18 CHANGE 3 


270B 


c. ELIMINATION OF TROUBLE INDICA- 
TIONS (See Table 6-2. Follow steps in numer- 
ical order, and be sure correct procedure has 
been followed if indication is not normal. ) 


(1) CABINET ILLUMINATION FAILURE 


(a) Check for external interruptions to 
115 v ac power supply to the cabinet terminal 
boards. 


(b) Check for open main fuse located on 
the right side of the electrical service assem - 
bly at the rear of the cabinet. If open, rotate 
the motor by hand and check for excessive load 
before replacing fuse. If a replaced fuse burns 
out immediately upon installation, check for 
shorted wiring in the motor, the transmitter 
distributor clutch coils, the selector magnet 
coils, the keyer, or the cabinet illumination 
transformer. 


(c) Check for burned out cabinet trans- 
former or loose transformer leads. 


(a) If some, but not all three, of the 
cabinet copy lamps are illuminated, check for 
loose or broken socket connections or broken 
or burned out bulbs. 


(2) MOTOR FAILURE (SYNCHRONOUS 
MOTOR) 


(a) Check connection of cable to cabinet 
terminals and to keyboard. Check connection 
of auxiliary power cable from cabinet terminals 
to connector on typing reperforator base ter- 
minal board bracket. 


(b) If auxiliary motor fails to start, 
check the auxiliary fuse on the typing reperfo- 
rator base terminal board bracket. (See para- 
graph 6-3c(1)(b). 


(c) Check for open thermal cut-out 
switch at the rear of the motor mounting brack- 
et. If the red switch button is raised, rotate 
the motor manually and check mechanical link- 
ages to the motor shaft for an obstruction. De- 
press the switch button. if the cut-out operates 
shortly after the motor switch has been reset, 
allow the motor to cool for five minutes and 
check further for the cause of overheating be- 
fore resetting. 


(d) If motor operates at incorrect speed, 
check for 60 cycle (plus or minus 0.5 cycle) 
frequency in the power supply. 

(3) MOTOR FAILURE (GOVERNED MO- 
TOR) 
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(a) Examine motor brushes and replace 
if length is less than 3/8 of an inch. Wipe and 
brush off accumulated carbon dust. Relation- 
shipof brush to armature should be maintained. 
Similarly, examine governor brushes, and be 
sure brush springs are in place. 


(b) Check governor adjustment, figure 
5-155. If motor runs at incorrect speed, check 
for 115 v ac power line supply. If line voltage 
is uniform and adequate, use a tuning fork to 
check the governor (Section 5, paragraph 2k). 
Adjust if required. 


(c) If motor runs at incorrect speed, 
check for open governor resistor. 


(d) If motor speed is uncontrollable, 
check for short in governor capacitor or resis- 
tor or for sticking governor contacts. Burnish 
and readjust contacts (figure 5-155). 


(4) TYPING UNIT RUNS OPEN OR RUNS 
CLOSED 


(a) Check connection of cable at cabinet 
terminal boards and receptacle to typing unit 
and of cable connections and receptacle to 
transmitter distributor base. 


(b) Check for open magnets or faulty 
connections in selector unit on typing unit. 


(c) Check for defective 6005 tube in 
electronic keyer of selector circuit involved. 


(d) Check incoming dc signal at termi- 
nals in the cabinet. Check equipment independ- 
ently of line signal (except auxiliary equipment, 
unless it is wired in series with the keyboard 
signal circuit for test purposes), 


(e) Check operationof rectifier by ver- 
ifying output current (d-c) across terminals of 
the cabinet terminal boards. See 6 - 3c(4)(c) 
also. 


(f) Check signal generators in the key- 
board and transmitter distributor for dirty or 
poorly adjusted contacts, figures 5-74 and 5- 
150. Examine the mechanisms for open mark- 
ing contacts. Burnish and readjust dirty con- 
tacts. 


(g) Check for dirty or poorly adjusted 
lock bar switch contacts, figure 5-72. Burnish 
contacts and readjust. 


(h) Check for binding mechanism in se- 


lector unit and transfer mechanism. Check 
linkage for freeness. 
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(i) Check clutch trip magnet (synchron- 
ous pulsed magnet) adjustments figure 5-65. 


(5) SHORT ON MARGIN 


(a) Check for inadequate or excessive 
line current. 


(b) Check for shorted selector magnet 
coils. Drag a thin piece of clean paper between 
the armature and the magnet core to clean a 
dirty or oily armature. 


(c) Check for freeness in moving parts 
of the code bar linkages. 


(d) Check selector adjustments, figures 
5-2, 5-1, 5-3, 5-5, and 5-7 in order indicated 


(6) INTERMITTENT ERRORS 


(a) Check for inadequate or excessive 
line current. 


(b) Check for range finder setting be- 
yond the range of incomingsignal. For operat- 
ional check, see paragraph 4-4d. See para- 
graph 5-2d for adjustment. 


(c) Check selector and code bar adjust- 
ments, figures 5-2, 5-11, 5-57, 5-4, and 5-8 
in order indicated. 


(7) GAINING OR LOSING A PULSE 


(a) Check for binds in moving parts of 
selector and code bar mechanism. Note free- 
ness in the particular pulse linkage in trouble. 


(b) Check selector and code bar adjust- 
ments on the particular pulse in troubleas ind- 
icated in figures 5-2, 5-11, 5-57, 5-4, and 5-8 
in order indicated. 


(8) GARBLING. - Check line current and 
keyer selector magnets, and range finder as in- 
dicated above. Check for binds in mechanical 
linkage of selector and code bar mechanisms 
illustrated in figures 5-2, 5-57, 5-3, and 5-5, 
omitting adjustments indicated therein. 


(9) TYPING UNIT RIBBON FAILS TO 
FEED OR REVERSE 


(a) Check position of ribbon eyelet be- 
tween ribbon spool and ribbon reverse detent 
lever. 


(b) Check for binds in moving parts of 
ribbon feeding or reversing mechanism. Check 
for freeness of ribbon feed levers, ribbon lever, 
ribbon reversing lever and ribbon reverse de- 
tent lever. 


6-20 


270B 


(c) Check loose detent cam set screws, 
figure 5-45. 


(d) Check adjustments, 
5-46, and 5-47. 


figures 5-45, 


(10) FAILURE TO POSITION 


(a) Check binds in moving parts of link- 
age for type box positioning mechanism. Check 
for freeness of main rocker shaft, the vertical 
positioning mechanism (figure 5-24) the suppre- 
ssion, 1, 2, 3, and common code bars (figure 
5-23, shift slide drive linkage (figure 5-30), 
and oscillator rail linkage. 


(b) Check adjustment figures 5-21, 5-23 
and 5-24, 5-30, 5-23, (vertical positioning lever 
spring), 5-41, and 5-24 (vertical positioning 
lock lever spring). 


(11) FAILURE TO PRINT 
(a) Binds in printing carriage assembly 
should be checked. Check for freeness in mov- 


ing parts and for missing springs. 


(b) Check proper installation of ribbon 
(paragraph 3-2d(2). 


(c) Check adjustments, figures 5-42 and 
5-43 


(12) FAILURE ON LOCAL LINE FEED 


(a) Check linkage from keylever to typ- 
ing unit. 


(b) Check local line feed adjustment, 
figure 5-69. 


(c) Check the line 
paragraph 6-3c(19). 


feed mechanism, 


(13) FAILURE ON LOCAL CARRIAGE 
RETURN 


(a) Check linkage from keylever totyp- 
ing unit. 


(b) Check local carriage return adjust- 
ment, figure 5-71. 


(c) Check carriage return mechanism, 
paragraph 6-3c(18). 


(14) KEYBOARD LOCK FAILURE ON 
DOUBLE BLANK SIGNAL 


(a) Check mechanical linkage of blank 


and keyboard lock function levers’ in function 
box, figure 5-48. Adjust as required. 
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(b) Check mechanical alignment of key- 
board lock mechanisms on typing unit (figure 
5-36) and keyboard (figure 5-69). Adjust as 
required. 


(15) SPACING FAILURE OR MULTIPLE 
SPACING 


(a) Check for binds in mechanical link- 
ages from keyboard space bar. See figures 
5-20 and 5-26 for mechanical requirements. 
Parts should operate freely. 


(b) Check adjustments figures 5 - 26 
(spacing trip lever bail cam plate), 5-15 (spac- 
ing clutch trip lever), 5-35 (carriage return 
lever ), 5-26 (spacing trip lever spring), 5-26 
(spacing trip lever bail spring), 5-25 (spacing 
feed pawl spring), 5-14 (clutch trip shaft set 
collar), 5-50 (function stripper blade arm), 
and 5-48 (function bar spring ) in the order in- 
dicated. 


NOTE 


Do not confuse "spacing" as a mechanical func- 
tion with the electrical signal line "spacing" or 
no current, condition. 


(c) If unshift - on- space mechanism is 
inoperative, or if disabling the mechanism is 
desired, check the disabling screw and lock 
nut located over the unshift-on-space function 
lever at the extreme left of the function box. 
Lower the screw to disable the mechanism. 
Raise it to activate the feature. Adjust as in- 
dicated in figure 5-56. 


(16) SPACING SUPPRESSION 


(a) Check mechanical linkages of typing 
unit code bar suppression slide and the spacing 
clutch. Check in particular the relationship of 
the spacing suppression bail to the function le- 
ver involved (see figure 4-44). 


(b) Check adjustments, figures 5 - 23, 
5-37, 5-51, and 5-20. 


(17) FAILURE ON LETTERS - FIGURES 
SHIFT 


(a) Check for binds in the moving parts 
of the letters-figures shift linkage. Note free- 
ness of selector and code bar linkage and let- 
ters and figures function slide (figure 5- 27). 


(b) Check adjustments, figures 5-50, 
5-27, and 5-48 in the order indicated. 


(18) FAILURE ON CARRIAGE RETURN 


(a) Check for binds in moving parts of 
carriage return function linkage. Note free - 
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ness of selector and code bar linkage, function 
bar linkage and reset bail, and carriage return 
bail and slide. 


(b) Check adjustments, figures 5-28 
and 5-48. 


(19) FAILURE ON LINE FEED 


(a) Check for binds in moving parts of 
linkage for line feed function. Examine free- 
ness of selector and code bar linkage, function 
bar and function bar reset linkage in the func- 
tion box, line feed function slide arm and line 
feed clutch trip lever (figure 5-16), line feed 
bars (figure 5-21) line feed stripper, and line 
feed stripper bail (figure 5-52). 


(b) Check adjustments, figures 5-16 
(line feed clutch trip lever eccentric post), 5- 
16 (line feed clutch trip lever adjusting screw), 
5-15 (trip lever spring tension), 5-28 and 5-48 
in the order indicated. 


(c) Perform the above checks in both 1 
and 2 positions of the single - double line feed 
lever behind the platen at the left of the typing 
unit. 


(20) FAILURE IN REPEAT FUNCTION 


(a) Check freedomof linkage and mating 
of repeat keylever and code bar non-repeat le- 
ver (figure 5-68). 


(b) Check adjustments, figures 5-68 
and 5-69. 


(21) MARGIN INDICATOR LAMP FAIL - 
URE 


(a) Check margin indicator switch ad- 
justment, figure 5-58. 


(b) Check cabinet illumination switch 
for NORMAL ON position. Check margin indi- 
cator end-of-line lamp socket and bulb. 


(22) KEYBOARD UNLOCK (SEND) FAIL- 
URE 


(a) Check the keyboard lock bar switch 
at the right end of the code bar mechanism. 
With the SEND key depressed, the swingers 
should be positioned to the right, closing the 
unlocking contacts. Check for dirty contacts, 
burnish contacts, and adjust (see figure 5-72). 


(b) Check mechanical linkage through 
code bar lock bar from keylever to lock bar 
switch. : 


(c) Check adjustment, figure 5-64. 
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(23) KEYBOARD FAILURE IN K-T MODE 


(a) Depress SEND key and check mech- 
anism (paragraph 6-3c(22). 


(b) Check keyboard intermediate gear, 
signal generator shaft, and signal generator 
clutch linkages. 


(24) REPERFORATOR FAILURE 


(a) Check to determine that hex head 
set screws on flexible couplings are tightened 
firmly to the flats of shafts connecting jack 
shaft to keyboard motor through the gear and 
bearing bracket assembly. 


(b) Check for binds in basket mecha- 
nism containing keyboard and typing reperfo- 
rator code bar extensions and clutch latch le- 
ver (figure 5-78). Check function clutch and 
cam mechanisms (figures 5 - 83 and 5 - 84) and 
rocker bail operation. Check punch position- 
ing (figure 5-86). 


(c) Check adjustments, figures 5-78, 
5-79, 5-82, 5-83, 5-84, 5-85, 5-86, and 5-88, 


(d) TAPE DOES NOT FEED - Check 
adjustments, figures 5-90 through 5-92. 


(e) PUNCH PINS FAIL TO PENE- 
TRATE - Check adjustment, figure 5-87. 


(25) TYPING REPERFORATOR TYPING 
FAILURE 


(a) Check ribbon installation (para - 
graph 3-2d(2). 


(b) Check for binds in moving parts of 
ribbon feeding or reversing mechanism. Check 
for freeness of ribbon feed pawl, drive arm 
and rocker bail eccentric, retaining pawls, 
reversing arms, and reversing plate. 


(c) Check adjustments, figures 5-117 
through 5-119. 


(26) TYPING REPERFORATOR LETTERS- 
FIGURES SHIFT FAILURE 


(a) Check mechanical linkage from 
code bar extensions through punch slide latches 
and punch slides to punch pins for binding on 
erroneous code hole perforating sequence. 


(b) Check function mechanism linkage 
and adjustments, figures 5-97 through 5-99 
and 5-101 through 5-103. 


(c) Check axial and rotary positioning 


mechanisms and adjustments, figures 5-107 
through 5-142. 
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(27) GARBLING - Check axial and rotary 
positioning mechanism and adjustments, fig- 
ures 5-107 through 5-112. 


(a) Check free movement of linkages 
around eccentrics in linkage from code bar ex- 
tension through transfer mechanism and bell 
cranks to push bars. Check the particular link- 
age for the code or code element (see figure 4- 
2) most frequently involved in the incorrect 
interpretation of the input signal. 


(b) Check and adjust axial and rotary 
correcting mechanisms for firm positioning of 
correcting plate roller (axial) or correcting 
lever lobes (rotary) simultaneously with activa- 
tion of the printing hammer. 


(c) Check oscillating drive link and bail 
if only the tops of characters are printing. 
Mechanism may be withdrawing the type wheel 
prior to printing hammer stroke. Adjust per 
adjustment figure 5-107. 


(28) CHARACTER COUNTER FAILURE 


(a) Check for binds on character coun- 
ter code bars in code bar mechanism (figure 
5-64) and adjust as required. 


(b) Check operation and adjustment of 
stepping mechanism (figure 5-122). 


(c) Check that the indicator is fastened 
to the indicator cord and that the mechanism is 
free to move along the scale as the ratchet ad- 
vances. Check adjustments, figures 5-120 and 
5-121. 


(d) Check cabinet illumination switch 
for NORMAL ON position. Check margin in- 
dicator end-of-line lamp socket and bulb. 


(e) Check the normally open contacts 
of the end-of-line switch for dirt or faulty ad- 
justment. Burnish and readjust if necessary 
(figure 5-120). 


(f) Check trip-off position of end-of- 
line indicator lamp by adjusting the switch cam 
and the switch bracket (figure 5-120). 


(g) Check reset mechanism if indicator 
fails to zero and lamp remains illuminated 
when CAR RET key is depressed. Check ad- 
justments, figures 5-121 and 5-122. 


(29) TRANSMITTER DISTRIBUTOR FAIL- 


(a) Check to determine that hex head 
set screws on flexible couplings are tightened 
firmly to the flats of shafts connecting the 
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transmitter distributor intermediate gear 
mechanism to the keyboard motor shaft. Check 
for binding in the intermediate gear and bear- 
ing bracket assemblies on the keyboard. 


(b) If tape lid fails to open in response 
to depressing the red button, check for missing 
springs in tape lid latch mechanism. 


(c) Check adjustment figure 5-139. 


(d) If tape fails to move freely through. 
the tape guide (manually) when start-stop lever 
is in left or FREE WHEELING position, check 
the mechanical linkage releasing the feed pawl 
detent lever from the feed wheel and depress- 
ing the tape out sensing pin (figures 5-150, 5- 
149, 5-146, and 5-145). 


(30) TAPE TRANSMISSION FAILURE 


(a) Check controls. Start-stop lever 
must be in RUN position. Keyboard SEND key 
must be depressed. Keyboard selector switch 
must not be in K mode. Transmitter distribu- 
tor is operative only in K-T or T modes. 


(b) Check tight tape lever on front of 
tape guide. If tight or twisted tape has elevat- 
ed the lever, correct the obstruction in the 
tape completely before resuming transmission 
attempt. 


(c) Check for dirty or unadjusted nor- 
mally open contacts on the start-stop and tight 
tape switch (figure 5-145) and the tape out con- 
tacts (figure 5-143). Burnish contacts and re- 
adjust as required. 


(31). SIGNAL FAILURE IN TRANSMISSION 


(a) Perform all checks indicated in 
Table 6-2, step 4, for typing unit running open 
or closed when transmitter distributor. tape is 
being read. Check mechanical linkages of 
transfer lever, stabilizer, and toggle (figure 
5-149 and 5-150) and adjust as required. 


(b) GARBLING - Check the code per- 
forations against the typed characters of the 
input tape to be sure garbling is not on input. 


1. Check orientation of sensing 
pins in tape code holes (figure 5-147), Any 
adjustment required must be preceded by ad- 
justment of tape guide, figure 5-139. 


2. Check mechanical linkages of 
transmitter mechanism for binding in sensing 
fingers sequence of operations to transfer bail 
stabilizer. Check out the particular code ele- 
ment linkage responsible for garbling if possi- 
ble. 


3. Check contact box adjustments, 
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figure 5-74. Check for leakage in signal box 
capacitor. 


(c) TRANSMISSION STOPS - Check 
main bail eccentric drive arm and trip assem- 
bly linkage for binding or poor adjustment to 
allow latch lever to engage stop lever on clutch. 
(See figure 5-149). Check the input tape to de- 
termine if a double blank code or a segment of 
unperforated tape has passed the sensing pins, 
locking the keyboard through the function mech- 
anism of the typing unit. Resume transmission 
by depressing the SEND key on the keyboard. 


(ad) TIGHT TAPE AND TAPE - OUT 
FAILURE 


1, Check mechanical linkage through 
intermediate arm to switch for binding or mal- 
adjustment. See adjustment of tight tape inter- 
mediate arm and switch, figure 5-145. 


2. Check for binds in mechanical 
linkage of tape out sensing pin (figure 5-144). 
Note in particular that the pin clears the aper- 
ture in the tape guide plate. Adjust per figure 
5-144 as required. 


3. Check mechanical linkage of tape 
out sensing pin and tape out switch and adjust 
switch bracket as required. See adjustments, 
figure 5-143. 


4, Check for sticking or badly ad- 
justed contacts in the normally closed tape out 
switch. Burnish and readjust contacts per fig- 
ure 5-143. 


(32) AUXILIARY TYPING REPERFORA - 
TOR FAILURE - Refer to paragraphs 6-3c(23) 
through 6-3c(27) for failures common to the 
typing reperforator and auxiliary typing reper~ 
forator mechanisms. 


(a) Check for defective switch on panei. 


(b) Check for an open tape feed- out 
magnet or dirty magnet armature. Draw a thin 
piece of paper between the armature and the 
magnet pole piece to clean dirt, lint, or oil. 


(c) Check tape feed out mechanical 
linkages from the armature to the punch block 
feed wheel (figures 5-123 through 5-133). 
Check metering feed pawl ratchet mechanism 
(figure 5-126). 


(d) Check adjustments, figures 5.- 123 
through 5-133. 


(e) Check the tape length adjusting plate 
(figure 5 - 132) and adjust to desired length of 
tape feed-out, up to 18 inches. 


(f) Check latch lever mechanical link- 
ages and adjust as required (figure 5-125). 
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(33) LOW TAPE SWITCH CIRCUIT FAIL - 
URE (AUXILIARY TYPING REPERFORATOR) 


(a) Check missing springs or mechan- 
ical linkage preventing rising tape lever from 
activating tape-out switch. 


(b) Check for faulty operation of nor- 
mally open tape-out switch. Check associated 
alarm. 


(34) PAPER WINDER FAILURE 


(a) Check that the paper is not slipping 
on the rewind cylinder. Wind several turns of 
paper securely on the cylinder by hand before 
energizing the motor. 


(b) Check that paper is properly routed 
and is free to wind up. 


(c) Check the cylinder for proper in- 
Stallation and that the pin on the cylinder hub 
engages in the clutch arm. 


(d) Check the slack rod is free to ro- 
tate without binding. 


(e) Check winder adjustments figure 5- 
164. 


(35) ELECTRONIC SELECTOR MAGNET 
DRIVER FAILURE 


(a) The following covers trouble shoot- 
ing andrepair of Selector Magnet Driver. Gen- 
eral instructions in paragraphs 6-3.c.(35) (b) 
through 6-3.c.(35)(e). 


(b) Itis recommended that field servic- 
ing be limited to replacing the Driver with a 
spare since itis probable that suitable tools and 
test equipment will not be available. Replace 
the device upon the absence of output signal 
when a known test signal of proper polarity is 
applied. The mere absence of an output signal 
does not necessarily require replacement since 
the trouble may be checked in the signal or 
power circuits external to the Driver. There- 
fore, these should be checked first. 


(c) Repairs should be made at a prop- 
erly-equipped maintenance center by qualified 
personnel. Testing and repair should prefer- 
ably be handled by persons familiar with tran- 
sistor circuits. The following equipment is re- 
quired: 


1. A suitable source of d.c. tele- 


typewriter signals such as a Distortion Test 
Set or a Transmitter Distributor. 


2, Anoscilloscope with differential 
pre-amp for observing current waveforms. 


6-24 


3. A 0-5-50 20,000 ohm per volt 
DC voltmeter. 


4. A 0-150 5,000 ohm per volt AC 
voltmeter. 


5. A 0-100 DC milliameter. 


6. A selector-magnet assembly to 
receive Driver's output. 


7. A 1-ohm resistor in series with 
selector-magnet assembly to monitor selector's 
current waveform. 


(d) To locate a trouble, proceed as 
follows: 


1. Check input signals for quality 
and correct polarity (see Tables 6-3 and 6-4). 


2. Check output signal for absence 
or distortion (see Tables 6-3 and 6-4). 


3. Check power supply's d.c. volt- 
age (approx. -40V). 


4. Using some sort of repetitive 
signal as an input, check collector of each tran- 
sistor to see if it is switching, i.e., changing 
each time input signal changes (see Tables 6-3 
and 6-4). This should locate general circuit 
that has the trouble. 


5. Use Table 6-5 todetermine com- 
ponent causing trouble. 


(e) Replacement of parts such as re- 
sistors maybe replaced by those obtained from 
local electronic suppliers. On the other hand, 
to ensure obtaining proper parts, diodes, tran- 
sistor, etc. should be ordered by part number 
from Teletype Corporation. In an emergency, 
a 2N1008B transistor maybe used asa replace- 
ment for any transistor on the Driver. Do not 
substitute diodes. 


1. When parts are replaced, do not 
overheat leads of transistors or diodes, or card 
itself. Excessive heat will damage components 
and cause printed circuits to lift from board. 
Use a small soldering iron with a relatively 
low operating temperature. 


2. CAUTION - If circuit card is 
removed, when replacing it, place 131228 in- 
sulating washer between card and 152426 nut 
otherwise, nut will contact printed circuit and 
will cause damage to Driver. It may be more 


satisfactory to replace entire circuit card than 
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to trouble shoot the cardand replace individual 
components. 


3. During testing or servicing of 
teletypewriter equipment, it may be necessary 
to remove typing unit or disconnect selector 
magnets from Driver. Before doing either, 
turn off or remove a.c. power from equipment. 
Otherwise Driver may operate into an open 
circuit, or into a short circuit if line shunting 
contacts are present. Either condition will 
cause damage to Driver. 
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(£) If the open line relay does not ener- 
gize when an open line occurs, operate the re- 
lay armature to determine if it will hold ener- 
gized. If the relay remains energized, the con- 
dition indicates either too high relay contact 
tension, defective C6 capacitor or defective 4 
layer diode Q8. 


1. If the relay will not hold ener- 
gized, refer to associated wiring diagram for 
test points. Refer to Table 6-3 to check the 
voltages and to isolate defective components. 


TABLE 6-3. ELECTRONIC SELECTOR MAGNET DRIVER CIRCUIT VOLTAGES 


LOCATION 


INPUT LINE CONDITION 


TEST POINT 


Negative Signal Line 0.85 v 
Q1 Base 0.85 v 
Q1 Emitter TP7 or 

Terminal Post #3 . . 2.2 Vv. 
Q1 Collector Terminal Post #5 . . 3.4 v. 
Junction R4 - R5 10.9 v. 
Q2 Base Terminal Post #6 ; : 3.4 v. 
Q2 Emitter 2.95 v. 
Q2 Collector 3.0 v 
Q3 Base 3.4 v 
Q3 Emitter 3.6 v 
Q3 Collector 10.9 v. 
CR10 Cathode 3.0 v 
Q4 Base 3.4 v 
Q4 Emitter 3.0 v 
Q4 Collector - Q5 Base 3.1 v 
Junction R7 - R8 35.0 v 
Q5 Emitter 3.65 v 
Q5 Collector 39.0 v. 
NOTES: All voltages negative with respect to TP6. 

Nominal Power supply voltage (TP2 to TP6): 39.5 v. 
Voltage readings may vary 715% from above values. 
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TABLE 6-4. ELECTRONIC SELECTOR MAGNET DRIVER WAVEFORMS 


Input Signal - 100 wpm Ss 
0.0135 Sec. Bit Rate | | | | | 
M 
Qi Base 0.85 vy. 
2.7 OV.«. = | | 
Q1 Collector 2.2 Vv. 
3.4 Vv. rtf Lo y 
Q2 Collector 3.0 v. 
10.0 v. ror 
39.5 v. 
Q3 Collector 3.8 v. |] 
39.5 v. ) 
Q4 Base 3.4 OV. 
10.0 v. rT olf 
36.0 v. 
Q4 Collector 3.1 v. 
10.0 v. 
39.5 v. : 
Q5 Collector 37.0 v. ) 
39.5 Ce? | <r eD = | 
Selector Magnet .060 a. 
Current 
0.0 a 
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TABLE 6-5. 


PROCEDURE 
AND 
NORMAL INDICATION 


STEP 


* 
TROUBLE 


Q1 shorted. 
Q3 shorted. 


CR10 shorted. 


Q2 shorted. 


1. Output remains mark- 
ing despite changes in 
input signal. 


Output remains spac- 
ing despite changes in 
input signal. 


Q3 open. 


Transformer open. 


Transformer 
shorted. 


C1 shorted. 


C2 shorted. 
CR9 shorted 
reversed or open. 


CHANGE 3 


-44 volts with marking input. 


ELECTRONIC SELECTOR MAGNET DRIVER 


Table 

6-5 
er RELERENCE 
REFERENCE 
NEXT STEP PARAGRAPH) 


Check Q1 collector, -2.2 
volts. With spacing input. 


6-3.c.(35)(b) 
through 
6-3.c.(35)(e) 


Check Q2 collector, -9.3 
volts with spacing input. 


Check Q3 collector, -3.6 
volts with spacing input. 


Check TP4, -8.5 volts with 
marking input. 


+ 


Check Q1 collector, -3.4 
volts with marking input. 


6-3.c.(35)(b) 
through 
6-3.c.(35)(e) 


Check Q2 collector, -3.0 
volts with marking input. 


Check Q2 or Q3 collector, 


Check TP2, nominal DC 
voltage outside rated limits 
of 39.5 volts +5 volts. 


Check TP2, nominal DC 
voltage outside rated limits 
of 39.5 volts +5 volts. 


Check Q4 and Q2 or Q3 inop- 
erative, probably destroyed. 


Check DC output voltage 
drops to approximately 32 
volts across TP2 and TP6 
shows pulsating DC (no 
filtering). 


Check TP2, DC output volt- 
age drops to 0 volts trans- 
former and diodes CR14, 


CR15, may be damaged, Q3 
inoperative, probably 
destroyed. 
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TABLE 6-5. ELECTRONIC SELECTOR MAGNET DRIVER - Continued 


CORRECTION 
(REFERENCE 
PARAGRAPH) 


PROCEDURE # <x 


AND 
NORMAL INDICATION TROUBLE NEXT STEP 


CR14, CR15 Check TP2, DC output voltage 
shorted. drops very low oscilloscope 


open. volts with one diode open. 
With both diodes open 0 
volts. 


CR11 shorted. Check TP4, -5.1 volts with 
marking input. 


CR11 reversed. Check TP4, -5.1 volts with 
marking input. 


CR10 open. Check TP4 and TP5, -44 
volts with marking input. 

CR10 reversed. Check TP4 and TP5, -44 
volts with marking input. 

Q5 shorted. Check Q2, Q3 and Q4 in- 
operative, probably de- 
stroyed. 


Q5 open. Delayed current rise time 6-3.c.(35)(b) 
in selector magnet coils. through 
0.010 to 0.012 sec. to reach | 6-3.c.(35)(e) 
0.060 ampere level. No 
overshoot current. (See 
Table 6-4) poor margin on 
spacing bias distortion. 


CR13 open. Check Q5 emitter -39.5 
volts with marking or spac- 
ing input. Also symptoms 
of Q5 open. 


Q4 shorted. 


Check Q5, Q2 and/or Q3 in- 
operative probably de- 
stroyed. 


shows AC. 
CR14, CR15 Check TP2, DC voltage -35 


Garbling or loss of 
range. 


Delayed current rise time 
in selector magnet coils. 
0.010 to 0.012 seconds 

to reach 0.060 ampere 
level. No overshoot cur- 
rent. (See Table 6-4) 
poor margin on spacing 
bias distortion. 


eH pn cere? | rr | yrs enstnettnnenrreeeeny—eenintnntterens | vrs etintrreerenntrare 
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TABLE 6-5. ELECTRONIC SELECTOR MAGNET DRIVER - Continued 


PROCEDURE . 
AND 
NORMAL INDICATION TROUBLE 


3. CR8 open. 
Cont. 


CR8 shorted. 
CR8 reversed. 


CR11 open. 
CR12 open. 


CR12 shorted. 


CHANGE 3 


2 CORRECTION 
(REFERENCE 
NEXT STEP PARAGRA PH) 


Check R4 - R5 junction, 
-10.3 volts with marking in- 
put. Vary input current 
above and below 0.030 am- 
pere trigger level. Oscilla- 
tions observed when scope 
connected across one ohm 
sampling resistor in series 
with selector magnet coils. 
Transistors Q1 through Q5 
may be damaged by this 
trouble condition. 


Delayed current fall time in 
selector magnet coils. Ap- 
proximately 0.007 seconds 
to reach 0 current level. 
Printer has poor range on 
marking bias signal. 


Delayed current fall time as 
described above (CR8 
shorted). Also, as above 
(CR8 open) oscillations ob- 
served. 


Check Q3 collector, -3.8 

volts with spacing input. De- 
layed current fall time in 
selector magnet coils, 0.030 
seconds to reach zero current 
level. Poor range on mark- 
ing bias distortion. 


Delayed current rise time in 
selector magnet coils. 0.012 
seconds to rise to 0.060 am- 
pere level; no overshoot cur- 
rent. (See Table 6-4) Poor 
margin on spacing bias 
signals. 


Delayed current rise time in 
selector magnet coils; 0.012 
seconds to reach 0.060 am- 
pere level; no overshoot 
current. (See Table 6-4) 
Poor range on spacing bias 
distortion. Maximum selec- 
tor magnet current 0.100 
ampere. 
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TABLE 6-5. ELECTRONIC SELECTOR MAGNET DRIVER - Continued 


PROCEDURE 


* 
AND 
NORMAL INDICATION TROUBLE 


CR12 reversed. 


CR14 or CR15 
open. 


CORRECTION 
(REFERENCE 
PARAGRAPH) 


ek 
NEXT STEP 


Delayed current rise time 
in selector magnet coils; 
0.012 seconds to reach 
0.060 ampere level; no 
overshoot current. (See 
Table 6-4) Poor range on 
spacing bias signals. 
Maximum selector magnet 
current 0.100 ampere. 


Check DC voltage at TP2 
decreases below 39.5 volts 
-15%. Maximum selector 
magnet current approxi- 
mately 0.040 ampere. 
Poor range on spacing 
bias signals. 


Check TP2, low DC output 
volts; high ripple voltage; 
poor overall range. 


* "Shorted" refers to short-circuit between emitter and collector. 
"Open" refers to any pair or all three terminals open. 


** Voltages shown are measured with respect to TP6. 


6-4. DISASSEMBLY AND REASSEMBLY 


a. GENERAL - Refer to Volume 2 of this 
manual for the appropriate exploded view il- 
lustration of the mechanism to be disassem - 
bled, for location and visual identification of 
parts and detailed disassembly and reassembly 
features. Most maintenance, lubrication, and 
adjustment can be accomplished by removing 
the major components from the cabinet. Inso- 
far as possible, further disassembly should be 
confined to assemblies, which can frequently 
be removed without disturbing adjustments. 
When reassembling assemblies, be sure to 
check all adjustments, clearances and spring 
tensions (paragraph 5-1). 


NOTE 


If a part is mounted on shims, the number of 
shims used at each of its mounting screws 
should be noted at the time of removal, so that 
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the same shim pile-up can be replaced when 
the part is reassembled. Retaining rings are 
spring steel and have a tendency to release 
suddenly. Hold ring with left hand to prevent 
rotation, and place the blade of a suitable 
screw driver in one of the slots of the retain- 
ing ring. Rotate the screw driver in a direc - 
tion to increase the diameter of the retaining 
ring. It will come off easily without springing. 
Avoid loss of springs in disassembly by hold- 
ing one spring loop with the left hand while 
gently removing the opposite loop with a spring 
hook or suitable probe. Do not stretch or dis~ 
tort springs in removal. 


(1) Tools required for service and repair 
will be found listed and described in Teletype 
Bulletin 1124B. They are not supplied as a 
part of this equipment. 


(2) Refer to Section 5 for adjustment and 
lubrication information. See table below for 
location in Section 5 of component adjustments. 


CHANGE 3 


COMPONENT 


Typing Unit (LP) 

Base (LB) and Keyboards (LK and LAK) 
Typing Reperforator (LPR) 

Auxiliary Typing Reperforator (LPR) 
Auxiliary Typing Reperforator Base (LRB) 
Transmitter Distributor (LXD) 
Transmitter Distributor Base (LCXB) 
Electrical Service Assemblies 

Cabinets (LPC, LAC, LAAC and LBAC) 
Paper Winder (PW) 

Synchronous and Governed Motors (LMU) 
Dolly 173861 

Sub- Base 


b. PROCEDURE 


(1) Disconnect cables before removing 
components from the cabinet. Remove cables 
by compressing the lower ends of the two 
latches and pulling the receptacle and cable 
from the plug on the unit. To disconnect the 
power cable prior to removing the auxiliary 
typing reperforator base from the cabinet (ASR 
Sets only), unscrew the knurled locking ring on 
the 161818 auxiliary power cable before dis - 
connecting the cable from the auxiliary typing 
reperforator base. See figure 4-2, Volume 2. 


(2) Disconnect the two 158020 flexible 
couplings from the 158013 shaft, and remove 
the shaft before removing either the keyboard 
or the transmitter distributor base. See figure 
4-1, Volume 2. 


(3) Remove the 154496 cabinet front panel 
and 154490 cross bar (figure 5-2, Volume 2) 
before removing the keyboard. 


(a) Remove the 154445 keyboard selec- 
tor switch control knob (figure 1-7) by loosen - 
ing the 119367 set screw. Remove the 6344 
screws and 2191 washers which secure the 
158695 designation plate, and slide the plate 
from beneath the rubber noise shield around 
the keyboard to remove the plate. 


(b) Remove two 111017 screws from 
the 154496 front panel (figure 5-2, Volume 2). 
Loosen the 151526 thumb screw and slide the 
front panel to the right and upward to remove 
it from the cabinet, exercising extreme care 
to avoid damage to the character counter scale. 


(c) Loosen, but do not remove, the two 
151631 screws locking the 154490, cross bar to 
the left side of the cabinet (figure 5-2, Volume 
2). Remove the 151723 screw, 2669 lock wash- 
er, and 117535 flat washer. Push back on the 
left end of the cross bar to disengage it from 


CHANGE 3 


270B 


Paragraph 
6-4c 


FIGURES 


5-1 through 5-59 

5-60 through 5-81A and 5-119A through 5-121D 
5-82 through 5-119A and 5-122A through 5-122D 
5-82 through 5-119A and 5-123 through 5-133 
5-134 through 5-136 

5-137 through 5-153 

No adjustable features 

No adjustable features 

5-156 through 5-164G 

5-164 

5-154 through 5-155 

No adjustable features 

No adjustable features 


the cabinet, and move the cross bar to the left 
to disengage it from the slot in the 154416 ad- 
justing plate. Lift the cross bar from the 
cabinet. 


CAUTION 


Do not loosen or remove the factory adjusted 
plate (154416). Avoid damaging the character 
counter or the typing reperforator when disen - 
gaging the tightly fitted front panel or cross 
bar from the cabinet. 


(4) Cradle mounted components on the 
cabinet shelf may be moved forward slightly in 
the cabinet when the front panel and cross bar 
have been removed. This will provide suffi- 
cient room to remove the power distribution 
panel without removing the keyboard and may 
aid in servicing the cabinet terminal blocks. 

(a) Loosen, but do not remove, the 
four 79890 screws (figure 1-3, Volume 2) and 
slide the cradle forward on its side rails. It 
will move a maximum of approximately one 
inch. 


(b) To reposition the cradle, slide it 
back until the rear base rail (158678) contacts 
the 158260 detents. Tighten the two screws. 


CAUTION 


Do not drop or lower the cabinet dome when 
cradle is in forward position for servicing. 


c. TYPING UNIT (LP) (See figures 6-1 
through 6-25 in Volume 2)- Check preliminary 
procedures suggested in paragraph 6-4a and b. 
Remove the four 151678 screws attaching the 
typing unit to the keyboard, and lift off the typ- 
ing unit using the lower rear corner of the left 
side plate and the right bottom edge of the 
pulley support plate as hand holds. 


Paragraph 
6-4c(1) 


(1) TYPE BOX (See figure 6-8, Volume 2) 


(a) Trip type box latch 152503 to the 
right. 

(b) Lift the right end of type box 173803 
upward to an angle of approximately 45° and 
pull the type box toward the right to disengage 
it from the left hand bearing stud. 


(c) Type box disassembly is shown in 
figure 6-23, Volume 2. 


(d) To reinstall the type box reverse 
the procedure used in removing it. The type 
box should be firmly seated on the bearing 
studs, and the point of the latch toggle should 
be placed in the notch of the type box plate be- 
fore moving the toggle to its latched position. 


(2) PRINTING CARRIAGE (See figure 6 - 
22, Volume 2) 


(a) Loosen the two 151152 screws, 110- 
743 lock washers and 125011 flat washers 
which clamp the 150230-plate to the wire rope, 
and disengage the carriage from the rope. 


(b) Move the carriage to the left end of 
its track, and tilt the lower part forward to 
disengage the rollers from the track. 


(c) Disassembly of the printing car- 
riage is shown in figure 6-22, Volume 2. 


(d) To reinstall carriage, reverse dis- 
assembly procedure. Make certain that the 
150068 printing arm is correctly re - engaged 
with the 150588 printing track. 


(e) Position the carriage clamp on the 
wire rope for correct printing position. Refer 
to PRINTING CARRIAGE POSITION adjust - 
ment, figure 5-40, Volume 1. 


(3) TYPE BOX CARRIAGE (See figure 6- 
8, Volume 2) 


(a) Move the type box carriage to its 
extreme right position. 


(b) Hold the 152255 and 152548 code 
bar shift bars (figure 6-21, Volume 2) in the 
marking position, and rotate the main shaft so 
that the type box is in its uppermost position. 


(c) Remove the 119649 tru-arc from 
the stud in the right hand end of the 152503 
type box carriage link, and disengage the link 
from the carriage. 


(d) Hold the 153810 ribbon guide for - 
ward and the 150311 ribbon reverse lever (fig- 
ure 6-19, Volume 2) back, and pull the car- 
riage toward the right to disengage it from the 
carriage track. 


(e) Type box carriage disassembly is 
shown in figure 6-8, Volume 2. 
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(f) To reinstall carriage, reverse dis- 
assembly procedure. See PRINTING CAR- 
RIAGE LOWER ROLLER adjustment, figure 
5-39, Volume 1. 


(4) PALLETS OR PALLET SPRINGS (See 
figure 6-23, Volume 2) 


(a) Remove type box from its carriage 
(paragraph 6-4c(1). 


(b) Remove the two screws (110434 and 
151738), 110743 lock washers, 125011 flat 
washers, 150079 nut, and 150078 nut securing 
the 152560 front plate and 154616 rear plate. 
Separate the two plates. 


(c) Remove the 157238 spring from the 
pallet by compressing the spring slightly and 
pulling the formed end out of the slot in the 
pallet. 


NOTE 


This spring should be discarded once it has 
been removed from the assembly. 


(d) Replace pallet (omit this step if re- 
placing spring only). 


(e) Install new pallet spring, making 
sure that the formed end of the spring extends 
the slot in the pallet. 


(f) Line up the front plate with the rear 
plate assembly and draw the two plates to- 
gether until the head of the pallet leaves the 
rear plate by approximately 1/16 inch. This 
may be accomplished by using two 6-40 screws 
(at least 11/32 inch long) and nuts in place of 
the screws and nuts removed in step (b), and 
tightening them only enough to hold the pallets 
together as specified above. Do not clamp the 
plates together until all pallets have been 
moved into their correct position. 


(g) Manipulate the pallets until they 
fall into their respective openings in the front 
plate, and press the plates together. 


(h) Discard parts used in step (f), re- 
placing the screws and washers removed in 
step (b). 


(5) FRONT PLATE (See figure 6-13 
through 6-15, Volume 2) 


(a) Remove typing unit from keyboard 
(see paragraph 6-4c). 

(b) Disengage 152503 type box carriage 
link from carriage (see paragraph 6 - 4c(3)(c). 


(c) Remove two 153841 screws (figure 
6-7, Volume 2) which secure the main bail 
drive bracket 150245 (figure 6-15, Volume 2) 
to the 150365 rocker shaft. 
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(d) Remove 150202 spacing shaft gear. 


(e) Remove four 151723 screws which 
secure the front plate assembly to the side 
frames. 


(f£) Pull the front plate assembly for - 
ward to disengage it from its connecting parts 
in the typing unit. 


(g) Disassemble front plate as shown 
in figures 6-13 through 6-15, Volume 2. 


(h) To reinstall front plate assembly, 
reverse disassembly procedure. Make certain 
that code bar bell cranks 150770 and 150771 
(figure 6-14, Volume 2), letters-figures shift 
slide 152596, reversing slide shift lever 152- 
522, automatic carriage return - line feed bell 
crank 157972, and 152545 carriage return le- 
ver extension are properly engaged with their 
mating parts before tightening the 151723 front 
plate mounting screws. Replace the 150202 
spacing shaft gear. See SPACING GEAR 
PHASING adjustment, figure 5-20, Volume 1. 


(6) FUNCTION BOX (See figure 6-25, Vol- 
ume 2) 


(a) Remove typing unit from keyboard 
(see paragraph 6-4c). 


(b) Remove the rear 151627 tie bar 
(figure 6-5, Volume 2) from the typing unit 
side frames. 


(c) Remove the two 155099 and 151692 
screws which secure the function box assembly 
in the typing unit. 


(d) Remove the 151637 screw and 110- 
743 lock washer, and slide the 153291 cam 
shaft drive arm out of engagement with the 
153300 stripper blade drive arm (figure 6 - 10, 
Volume 2). 


(e) Lift the function box assembly up - 
ward to disengage it fromits locating brackets, 
and pull toward the rear to disengage the let- 
ters-figures codebar fork 155935 (figure 6-25, 
Volume 2) from the code bars. Remove the 
five switch assemblies (three 172550, one 172- 
608, and one 172558) and 173698 cable assembly 
from function box. Remove the function box. 


(f) Function box disassembly is shown 
in figure 6-25, Volume 2. The 157273 con- 
nector (part of 173698:-cable assembly) is re - 
moved by loosening four 151637 screws (see 
figure 6-18, Volume 2). 
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6-4c(7)(b) 


(g) Replace switch assemblies before 
reinstalling function box. To reinstall function 
box assembly, push it forward in its guide 
rails to within 1/8 inch of its final position. 
Then, manually disengage the function pawls 
fromtheir function levers and push the function 
box assembly forward and downward until it is 
latched in place on its locating brackets. 


(h) Replace function box mounting 
screws and rear tie bar removed in paragraphs 
6~4c(6)(b) and (c). 


(i) If it is necessary to replace the 
172591 contact spring in the switch assemblies 
proceed as follows: 


1. Remove 151689 screw(s) which 
hold the 172595 or 172619 contact plate to the 
172597 or 172599 block. 


2. Carefully unsolder the cable 
from the terminal lugs using as little heat as 


possible to avoid removing temper from 
springs. 

3. Removecontact plate with spring. 

4, Remove 157899 contact arm 
from block. 

5. Remove spring from contact 
plate. 


|o 


Place new spring in position. 


7. Mount the contact plate with 
springs and the contact block in the required 
location with the mounting screws friction 
tight. 


8. Carefully resolder cables to 
terminal lugs. AVOID OVER HEATING. 


9. Insert the pointed end of the 
contact arm, notch downward, between the 
bent up end of the spring and the formed ones 
portion of the contact clip. Push arm into its 
operating position in the contact block. 


10. Refer to figure 5-55, Volume 1 
for adjustment of switch before tightening the 
contact plate screws. 


(7) Function Bars (See figure 6-25, Vol- 
ume 2) 


(a) Remove function box (see paragraph 
6-4c(6)(a) through (e). 


(b) Unhook the 4703 function bar spring. 
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(c) Hold the function bar toward the 
rear of the function box and disengage its func- 
tion panel from the function bar. 


(d) Pull the function bar toward the 
front to remove it from the function box. 


(e) Disassembly of function box is 
shown in figure 6-25, Volume 2. 


(8) CODE BARS (See figure 6-21) 


(a) Remove typing unit from keyboard 
(see paragraph 6-4c). 


(b) Remove function box assembly (par - 
agraph 6-4c(6)(a) through (e), and front plate 
assembly (6-4c(5). 


(c) Remove screws 42827 and 151657 
and associated lock washers 153819 and 2191 
which secure the code bar assembly to the side 
frames. 


(d) Remove code bar shift bar 150310 
retainer plate from the right hand code bar 
casting 152573. 


(e) Remove 152255 and 152548 code bar 
shift bars, and pull the code bar assembly for- 
ward and to the left. 


(f) Disassembly of code bar assembly 
is shown in figure 6-21, Volume 2. 


(g) To install code bars, reverse dis- 
assembly procedure, but do not tighten mount- 
ing screws. Loosen the two 151630 code bar 
assembly tie bar (153321) screws, and hold the 
code bar castings back and downward firmly 
against their locating surfaces on the side 
frame. Tighten the four mounting screws and 
two 151630 tie bar screws. 


(9) SELECTOR CAM-CLUTCH (See fig - 
ures 6-10 and 6-17, Volume 2) 


(a) Lift the 152410 push lever reset 
bail cam follower (figure 6-17, Volume 2) from 
its cam and latch it in its raised position on the 
push lever guide by pushing it toward the left. 
Lift the selector levers and the marking lock 
lever from their cams by moving the marking 
lock lever forward until the armature drops 
behind it. 


(b) Remove the 119652 screw (figure 
6-10, Volume 2) which mounts the 150000 se - 
lector clutch drum, and position the cam - 
clutch so that the stop lug on the 150026 disk is 
in its uppermost position. 
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(c) Hold 161342 start lever (figure 6-17, 
Volume 2) and 152407 spacing lock lever away 
from their cams with the thumb and forefinger 
of the left hand. Withdraw cam-clutch assem- 
bly by pulling forward while rocking it back 
and forth slightly. 


(d) Disassembly of the selector cam - 
clutch is shown in figure 6-10, Volume 2. 


(e) To replace cam-clutch assembly 
reverse disassembly, except, as the cam- 
clutch approaches its fully installed position 
move the trip shaft lever and the cam - clutch 
latch lever so that they ride on their respec - 
tive cams. Restore push lever reset bail and 
the armature to their operating position. 


(10) SELECTOR MECHANISM (See fig- 
ures 6-16 and 6-17, Volume 2) 


(a) Remove selector cam -clutch from 
typing unit (paragraph 6-4c(9). 


(b) Remove the 152457 felt wick (figure 
6-16, Volume 2). Remove the 151658 screw 
which secures the selector mechanism to 
bracket 152546 on the code bar positioning 
mechanisms. 


(c) Remove the 150563 spring, from 
the selector mechanism, which connects with 
the 152640 common transfer lever on the code 
bar positioning mechanism. 


(d) Remove three remaining 151630 
selector mounting screws (figure 6-17, Vol- 
ume 2), and lift selector from main shaft bear - 
ing housing. 


(e) Disassembly of selector mechanism 
is shown in figure 6-17, Volume 2. 


(f) To replace selector mechanism, 
reverse procedure used in removing it. To 
readjust selector mechanism, see paragraph 
5-2, adjustment figures 5-1, 5-3, and 5-9 
through 5-13. 


(11) CODE BAR POSITIONING MECHA - 
NISM (See figure 6-21, Volume 2) 


(a) Remove 150563 selector spring 
(figure 6-16, Volume 2) attached to common 
transfer lever, and restore any operating push 
levers to the spacing position by raising the 
152410 reset bail (figure 6-17, Volume 2). 


(b) Loosen the 151721 clamp screw (fig- 
ure 6-16, Volume 2) on the 150447 shift lever 
drive arm, and remove the 151630 and 151658 
screws which mount the mechanism to the side 
plate and to the 152400 selector plate. 
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(c) Manipulate transfer levers 152635 
to 152640 (figure 6-16, Volume 2) and the 152 - 
255 and 152548 code bar shift bars (figure 6-21, 
Volume 2) while gently twisting the mechanism 
so as to slide the mechanism off the code bar 
shift bars. 


(d) Disassembly of code bar positioning 
mechanism is shown in figure 6-21, Volume 2. 


(e) To replace mechanism, reverse 
disassembly procedure. With main shaft in 
stop position, push the code bar shift bars to 
the marking position (left front view). Manip- 
ulate the code bar shift bars and transfer le - 
vers so that the shift bars line up with their 
respective slots in bracket 155586 (figure 6 - 
16, Volume 2), and slide the shift bars through 
the slots, one at a time (leave bottom slot va- 
cant). 


(12) SELECTOR MAGNET ASSEMBLY 
(See figure 6-18, Volume 2) 


(a) Remove two 151657 screws (figure 
6-17, Volume 2) and 3598 nut which mount 
range finder on the selector. 


(b) Remove 173450 cable (figure 6-18, 
Volume 2) from 81778 coil terminal screws, 


(c) Remove magnet assembly mounting 
screws 151631, and lift assembly out. 


(ad) Disassembly of selector magnet 
assembly is shown in figure 6-18, Volume 2. 


(e) To replace magnet assembly, re - 
verse disassembly procedure. 


(13) MAIN SHAFT (See figures 6-9 and 
6-10, Volume 2) 


(a) Remove typing unit from keyboard, 
and remove selector cam-clutch assembly 
(paragraph 6-4c(9). Rest typing unit upside 
down, and return carriage to its left hand po - 
sition. 


(b) Remove 150673 spacing shaft and 
150202 gear by removing 151686 screw (figure 
6-14), which secures the shaft in the 150668 
Spacing pawl hub. 


(c) Remove 151689 screw (figure 6-10, 
Volume 2) which secures 153823 collar and 
153824 clamp from the right end of the main 
shaft. Remove main shaft right hand 152573 
bearing retainer plate. 


(a) Remove 150010 retainer plate (fig- 


ure 6-9, Volume 2) at the 150046 clutch bear- 
ing, and remove the 150244 link. 
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(e) Remove two 151630 screws from 
the main shaft left hand 152537 bearing clamp. 


(f) Unhook six 174701 springs, and 
springs 135716, 110473, 153806, 70388, and 
160843 (figure 6-11, Volume 2) from the trip 
levers and latch levers associated with all 
clutches, and, position the code bar clutch sc 
that the low part of the clutch cam clears the 
spring arm on the cam follower. 


(g) Move the main shaft assembly to- 
ward the left to disengage the code bar clutch 
and function clutch links from their connecting 
pins. 


(h) Lift the left end of the shaft assem- 
bly out of the side frame and position the shaft 
so that the function clutch link passes the sup- 
pression assembly bracket, and remove the 
shaft assembly from the typing unit. 


(i) When assembling clutches which 
have cams and disks marked (0) for identifica- 
tion, the marked side of the parts should face 
away from the clutch side of the assembly. 
The function and code bar clutches should have 
their driving link assembled so that the larger 
end of the hub faces away from the clutch side 
of the assembly. 


(j) Disassembly of the main shaft and 
clutches is shown in figures 6-9 and 6-10, Vol- 
ume 2. 


(k) To reinstall shaft assembly, re- 
verse disassembly procedure. To phase spac - 
ing gears and line feed gears, see paragraph 
5-2 adjustment figures 5-20 and 5-21, respec- 
tively. 


(14) UPPER DRAW WIRE ROPE (See fig- 
ure 6-12, Volume 2) 


(a) Return carriage to left hand posi- 
tion. 


(b) Loosen 112626 nut on the front end 
of the 150197 drum bearing post (figure 6-12, 
Volume 2). Operate ratchet escapement lever 
150909 (figure 6-13, Volume 2) to unwind the 
74272 carriage return spring (figure 6-12, 
Volume 2). 


(c) Remove 150712 wire rope from 
150230 clamp plate on the printing carriage 
(figure 6-22) and 152521 clamp on the 150728 
oscillating rail slide (figure 6-13). 


(da) Loosen the 151618 clamp screw 
(figure 6-12, Volume 2) which secures the 
wire rope to the 150843 spring drum, and re- 
move the wire rope from the drum. 
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(e) Remove 151618 screw in the spac- 
ing drum, which secures the ends of the wire 
rope, and remove wire rope from drum. 


(f) Disassembly of wire rope, spring 
drum, and spacing drum is shown in figure 6- 
12, Volume 2. 


(g) To replace upper draw wire rope, 
reverse disassembly procedure. 


(15) LOWER DRAW WIRE ROPE (See fig- 
ure 6-12, Volume 2) 


(a) Remove 151658 screw which secures 
the 150225 lower draw wire rope to the 154627 
spacing drum, and remove the end of the rope 
from the drum. 


(b) Loosen the 151637 screws which 
secure the 150796 margin indicator cam disk 
on the spring drum, and position the disk to 
expose the wire rope mounting screw. 


(c) Remove the lower draw wire rope 
151346 screw, and remove the 150798 rope 
from the spring drum. 


(d) Loosen the two 151632 screws (fig- 
ure 6-13, Volume 2) in 150800 bearing studs 
which mount printing carriage 150224 pulleys, 
and move the studs toward the center of the 
typing unit. 


(e) Disassembly of lower draw wire 
rope is shown in figure 6-12, Volume 2. 


(f) To replace wire rope, reverse dis-~ 
assembly procedure. Make certain each rope 
is in its correct track around the drums. Ad- 
just and position the type box, printing car - 
riage, and wire rope tension in accordance 
with paragraph 5-2 adjustment figures 5 -37, 
5-39, and 5-33. 


(16) PLATEN (See figure 6-6, Volume 2) 


(a) Remove 150715 line feed spur gear 
and 150719 and 150720 platen bearing retain- 
ers. Remove 150685 paper finger shaft (figure 
6-3, Volume 2). Hold off the 150900 detent 
(figure 6-2, Volume 2), and lift platen out of 
side frame. 


(b) Disassembly of platen is shown in 
figure 6-6, Volume 2. 


(c) To replace platen, reverse dis - 
assembly procedure. When replacing each 
platen bearing retainer (150719 and 150720), 
put its upper screw in first. Leave the screw 
slightly loose. Press the lower end of the re- 
tainer downward, and hook it into the elongated 
hole in the side frame. Replace lower screw. 
Tighten both screws. 
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d. KEYBOARDS (LK, LAK and BASE LB) 
(See figures 3-1 through 3-31, Volume 2) - 
Check preliminary instructions suggested in 
paragraph 6-4.a. and b. Remove typing unit 
(see paragraph 6-4.c.) from the base of key- 
board. Remove the four 151678 screws at each 
corner of the keyboard or base, which secures 
the units to their respective cradles (see fig- 
ures 1-3, 1-7, and 1-21, Volume 2). Remove 
the 152647 connector mounted near the left 
corner of the LK keyboard and LB base, or the 
rear center of the LAK keyboard. Remove the 
keyboard or base with motor and typing reper- 
forator (ASR sets only) in place. Disconnect 
the motor leads from the keyboard or base 
terminal block, and tag the leads. Remove the 
four 151678 motor mounting screws, and re- 
movethe motor and gear guard. Do not remove 
the typing reperforator from the LAK keyboard 
if maintenance can be accomplished with it in 
place. If it is necessary to remove the typing 
reperforator, refer to paragraph 6-4.e. 


(1) BASE LB10/000 (See figures 3-1 
through 3-5, Volume 2). 


(a) INTERMEDIATE GEAR MECHA - 
NISM (See figure 3-2, Volume 2) - Remove the 
typing unit and motor from the base (see para- 
graph 6~4d above). The intermediate gear 
assembly on bracket 151228 is illustrated in 
figure 3-3, Volume 2. 


1. To change operating speed ra - 
tios for thé typing unit, it is not necessary to 
disassemble the intermediate gear mechanism. 
Remove the 151631 screw and 2191 lock wash- 
er from the 154663 shaft. Select the desired 
matching gear and pinion set (figure 3-18) and 
replace the gear attached to the hub end of the 
154663 shaft. Replace the pinion on the motor 
shaft to mate with the new driven gear. 


2. Remove the two 151724 and one 
151725 screws, and three 2669 lock washers 
from the 151228 bracket. Lift the intermediate 
gear assembly from the base. Disassemble as 
shown in figure 3-2, Volume 2. 


3. To reassemble and install the 
intermediate gear mechanism, reverse dis - 
assembly procedure. Adjust motor pinion and 
gear mesh according to paragraph 5-2 adjust- 
ment figure 5-60. 


(b) BASE LABEL (See figure 3-5, Vol- 
ume 2) - Remove the two 151637 mounting 
screws, and remove the 153118 plastic window. 
To reassemble, reverse disassembly proce - 
dure. 
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(c) KEYLEVER COVER (See figure 3- 
5, Volume 2). 


1. Remove the two 151658 screws 
and 2191 lock washers at the top rear of the 
151326 seal plate. 


2. Push the 153117 cover down un- 
til it clears the two 100149 studs on the 151867 
cover retaining brackets. Pull the cover out 
to clear the brackets and lift up until it clears 
the 153444 and 153445 function keys. 


3. ‘To replace keylever cover, re- 
verse disassembly procedure. 


(d) KEYLEVER (See figure 3-5, Vol - 
ume 2). 


1. Remove keylever cover (para- 
graph 6-4d(1)(c) above). 


2. Remove the 1047 shoulder screw 
pivot. Remove keylever. 


3. To replace keylever, reverse 
disassembly procedure. 


(e) BASE SEALING PLATE (See figure 
3-5, Volume 2) 


1. Remove keylever cover (para - 
graph 6-4d(1)(c) above). 


2. Remove the four 151659 screws 
and 2191 lock washers (two at the lower right 
and two at the lower left ) from the front of the 
151326 sealing plate. 


3. To replace the sealing plate, re- 
verse disassembly procedure. 


(f) LOCAL LINE FEED OR CARRIAGE 
RETURN OPERATING LEVER (See figure 3-5, 
Volume 2) 


1. Remove keylevers (See paragraph 
6~-4d(1)(d) above). 


2. Remove the four 151692 screws 
and 2191 lock washers that retain the 153112 
operating levers guide bracket. 


3. Remove the 153112 bracket. 


4. Remove the 100149 lever pivot 
stud, and remove the 153109 operating lever. 


5. To replace the operating lever, 
reverse disassembly procedure. 
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(g¢) CARRIAGE RETURN MECHANISM 
(See figure 3-3, Volume 2) 


1. Remove the three 151692screws 
and 2191 lock washers which mount the 153268 
bracket to the base. Remove the mechanism 
from the base. 


2. See figure 3-3, Volume 2 for 
disassembly of thecarriage return mechanism. 
To reassemble and install, reverse disassem- 
bly procedure. 


(h) LOCAL LINE FEED MECHANISM 
(See figure 3-4, Volume 2) 


1. Detach the 112630 spring from 
the 151859 trip link. 


2. Remove the 119651 retaining ring 
from the stud on the 151858 bail. Remove the 
151859 trip link. 


3. Remove the two 151692 screws 
and 2191 lock washers from the 151862 bracket. 
Remove the mechanism from the base. 


4, Seefigure 3-4, Volume 2 for dis- 
assembly of the local line feed mechanism. To 
reassemble and install, reverse disassembly 
procedure. 


(i) To reassemble and install the base 
unit, reverse the disassembly procedures. 


(2) KEYBOARD (LAK) (See figures 3-6 
through 3-31, Volume 2) 


(a) INTERMEDIATE GEAR AND BEAR- 
ING BRACKET MECHANISM (See figures 3-8 
and 3-27, Volume 2) - Remove the typing unit 
and motor from the keyboard (paragraph 6-4c). 
It is not necessary toremove the keyboard from 
the cabinet. The intermediate gear assembly on 
bracket 151228 isillustratedin figure 3-8, Vol- 
ume 2. The bearing bracket mechanism assem- 
bled on bracket 158071 is illustrated in figure 
3-27, Volume 2. These assemblies transmit 
motor driven power to the shafts of the typing 
unit and typing reperforator. 


1. To change operating speed ratios 
for the keyboard and typing unit, it is not nec- 
essary to disassemble the intermediate gear 
mechanism. Remove the 151631 screw and 
2191 lock washer from the 154663 shaft (figure 
3-8, Volume 2). Select the desired matching 
gear and pinion set (figure 3-18, Volume 2) and 
replace the gear attached to the hub end of the 
154663 shaft. Replace the pinion on the motor 
shaft to mate with the new driven gear. Gear - 
ing inthe bearing bracket mechanism isnot in- 
terchangeable. 
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2. Remove the two 151724 screws, 
and one 151725 screw from the 151228 bracket, 
and lift the intermediate gear assembly from the 
keyboard. Disassembly is as shown in figure 
3-8, Volume 2. 


3. Toremove the bearing assembly, 
loosen the set screws on the 173645 coupling 
(figure 3-27, Volume 2) attaching the bearing 
bracket shaft to the motor shaft, typing reper- 
forator shaft, and transmitter distributor shaft. 
Loosen the two 151631 screws and slide the 
158271 gear guard fromthe 158071 bracket. Re- 
move the three 151724 screws, 3639 lock wash- 
ers and 117535 washers and lift the assembly 
from the keyboard. Disassembly is as shown 
in figure 3-27, Volume 2. 


4. To reassemble and install the in- 
termediate and bearing bracket assemblies, re- 
verse the disassembly procedure. Position the 
bearing bracket in its elongated mounting holes 
so that the 158073 shaft is aligned with the jack 
shaft on the typing reperforator. When reas- 
sembling the flexible couplings to their shafts, 
be sure the set screws lock on the flats of both 
shafts in the linkage. 


(b) TAPE CONTAINER (See figure 3-30, 
Volume 2)- The tape container may be removed 
separately by removing the four 151630screws, 
2191 lock washers, and 7002 washers, or as- 
sembledon its mounting bracket (158233) by re- 
moving the four 151632 screws and associated 
washers. For access to the keyboard selector 
switch mechanism, remove the container and 
bracket. To reinstall, reverse disassembly 
procedure. Replace tape to feed from the bot- 
tom of the roll at the front of the container. 


(c) KEYBOARD SELECTOR SWITCH 
(See figure 3-29, Volume 2) - Remove the tape 
container (paragraph (b) above). 


1. Loosen the 158207 set screw and 
remove gear 158208. Remove the nutand wash- 
er (part of the 158219 switch) from the switch 
shaft andslide the shaft from the 164107 brack- 
et. If the switch is to ve replaced, tag and un- 
solder the switch leads. To remove switch and 
cable, disconnect and tag leads to the 158250 
terminal board (figure 3-21, Volume 2). 


2. To reassemble and install, re- 
verse disassembly procedure. Note that the 
notched end of the 158210 shaft engages the dog 
onthe rear of the 158114 shaft (figure 3-25, Vol- 
ume 2), and the rearend of the 158210 shaft en- 
gages the bearing hole in the 164107 bracket. 


(d) SYNCHRONOUS PULSED MAGNET 
ASSEMBLY (See figure 3-20, Volume 2) 
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1. Remove the two 151630 and one 
151632 screws, and associated washers, which 
secure the 164649 mounting bracket to the key- 
board. 


CAUTION 


Do not loosen the three 151631 screws holding 
the 164646 adjusting plate. 


2. Toremove the assembly from the 
keyboard, loosen the two 81778 screws on the 
263M magnet and detach the 173124 cable ter- 
minals from the magnet. 


3. Disassemble the synchronous 
pulsed magnet assembly as shown in figure 3- 
20, Volume 2. 


4. To reassemble and install the 
assembly, reverse disassembly procedure. 


(e) CHARACTER COUNTER (See figure 
3-31, Volume 2) - Removal of the character 
counter mechanism is suggested prior to re- 
moving the signal generator, and is necessary 
in order to service the code bar mechanism. 
If service to the character counter is not re- 
quired, it may be removed the distance allowed 
by the end-of-line switch leads. Do not un- 
solder leads unless the 158050 switch is to be 
removed. 


1. To detach the character counter 
from the keyboard remove the two 151631 
screws, 2191 lock washers, and 7002 washers 
and lift the mechanism from the keyboard as far 
as permitted by the end- of-line switch leads. 
One of the mounting screws is located beneath 
these lead wires. It is accessible by inserting 
a screw driver between the 158046 and 158019 
baffles. 


CAUTION 


When removing the forward mounting screw, use 
aninsulated electricalscrew driver. Thescrew 
is located between the soldered terminals of the 
158050 switch, which is powered when the cab- 
inet maintenance lamps are on. Exercise cau- 
tion to avoid damage to the insulating sleeves on 
these leads. 


2. If it is necessary to remove the 
character counter after it has been detached 
from the keyboard, remove the two 151685 
screws, 110743 lock washers, and 114876 wash- 
ers which attach the 158050 switch to the 158021 
bracket. Remove the switch. Do not remove 
the bracket. 


3. Disassembly is as shown in fig- 
ure 3-31, Volume 2. 
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4. To reassemble and install the 
character counter, reverse disassembly proc- 
dure. Note that the forks on 158031 and 158032 
engage pins on the 158105 and 158107 character 


counter code bars (figure 3-23, Volume 2). 


(f) SIGNAL GENERATOR (See figures 
3-13 through 3-15 and 3-24, Volume 2) - It is 
convenient, but not essential to remove the 
character counter (paragraph (e) above ) prior 
to removal of the signal generator. Remove 
the two 153841 screws and 2191 lock washers 
from the frontof the 154200 frame (figure 3-13, 
Volume 2). Remove the 74805 screw and 2669 
lock washer at the rear of the frame. Lift the 
frame carefully from the keyboard, tilting the 
left edge first to clear the code bar extensions, 
and moving the entire assembly to the right to 
disengage the 154026 non- repeat lever (figure 
3-24, Volume 2). It is possible to manipulate 
the frame and its components considerably 
within the limits of the leads to the signal gen- 
erator. If the assembly is to be removed from 
the keyboard, proceed to removal of the contact 
box. 


CAUTION 


If the 154026 non-repeat lever is pulled down 
approximately 90 degrees from normal position, 
its spring might be stretched beyond its elastic 
limits, resulting in malfunctionof the assembly. 


1. CONTACT BOX (See figure 3-17, 
Volume 2) - Remove the two 151632 screws, 
2191 lock washers, and 7002 washers and lift 
the 174416 contact box assembly and 154056 
bracket from the, signal generator. To remove 
the contact box, remove the 3599 nut and 3640 
lock washer and remove the 174415 cover. Tag 
and disconnect the leads to the 154043 terminals. 
Disassembly is as shown in figure 3-17, Vol- 
ume 2. 


2. SHAFT AND CAM CLUTCH (See 
figures 3-13 and 3-14, Volume 2) - Release the 
3870 springs on the 154034 latch lever and 154- 
033 stop lever (figure 3-13, Volume 2). Re- 
move the two 112626 nuts and 2669 lock washers 
retaining the 154030 shaft (figure 3-14, Volume 
2) to the 154200 frame. Remove the two 51631 
screws and 2191 lock washers, and remove the 
154101 rear shaft mounting plate (figure 3-13, 
Volume 2). Remove the 154030 shaft by rotating 
it until the clutchcams clear the transfer levers. 
The 154083 camspacer, 154138 felt washer, and 
154019 eccentric cam follower (figure 3-14, Vol- 
ume 2) will fall free as the shaft is removed. 
Remove the shaft, clutch, and cam mechanisms 
by compressing the 150026 shoe lever against 
the stop lug on the 150028 clutch disk and slid- 
ing the mechanisms from the shaft. Disassem- 
ble as indicated in figure 3-14, Volume 2. 
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3. FRONT AND REAR PLATE 
MECHANISMS (See figures 3-15 and 3-24, Vol- 
ume 2) - After removal of the shaft and cam- 
clutch mechanisms, the front and rear plates 
can be removed from the signal generator 
frame. Remove the 3598 nut and 2191 lock 
washer (figure 3-13, Volume 2). Detach the 
plates from the frame by removing the two 
151631 screws and 2191 lock washers. To sep- 
arate the rear plate assembly, detach the three 
3598 nuts, 2191 lock washers, and one 7002 
washer (figure 3-24, Volume 2). Disassembly 
as indicated in figures 3-15 and 3-24 (or 3-16 
for LK25BRW), Volume 2. 


4. To reassemble and install the 
signal generator mechanism, reverse disas - 
sembly procedure. Besure the 154040 transfer 
levers are riding upon their proper cams on the 
camclutchmechanism. Replace the 154083 cam 
spacer, 154138 felt washer, and 154019 eccen- 
tric cam follower on the front of the 154030 
shaft before inserting it through the front plate, 
and be sure that the 154019 eccentric engages 
the 154017 follower stud (figure 3-24, Volume 
2). The 154026 non-repeat lever (154237 non- 
repeat leveron LK25BRW) must be located inthe 
slot of the 154091 guide, with its left end en- 
gaged under the 154238 universal bail extension 
(figure 3-11, Volume 2). Push the universal 
bail back to clear the 154283 bail extension in 
positioning the frame on the keyboard. Push 
the 164489 clutch code bar (figure 3-23, Volume 
2)to the left until it engages the bail on the sig- 
nal generator, noting that the extreme left of 
the code bar is still engaged with the fork on 
the 7603 reset lever (figure 3-25, Volume 2) 
through the 158099 selecting lever. Engage the 
five vertical extensions on the code bar levers 
in the slots behind the 154040 transfer levers. 
Do not tighten down the signal generator frame 
unless it fits squarely and easily over its 
mounting holes without binding. If there seems 
to be a bind, recheck the positioning of the code 
bar extensions, the clutch code bar, the non- 
repeat lever, and the universal bail. 


(g) KEYBOARD LABEL (See figure 3-22, 
Volume 2) - Remove the two 154202screws and 
pick up the 154198 plastic cover. See figure 
3-22, Volume 2 for disassembly. To reassem- 
ble, reverse disassembly procedure. 


(h) KEYBOARD COVER AND SEAL 
PLATES (See figure 3-22, Volume 2) - The key- 
board cover can be removed immediately by 
following paragraph 1 below. Forcomplete dis- 
assembly, remove the signal generator (para- 
graph 6-4d(2)(f) and the character counter (par- 
agraph 6-4d(2)(e). Remove the keyboard labels 
at aC sides of the keyboard (paragraph (g) a- 
bove). 
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1. Remove the four 151659 screws 
and 81774 washers, and two 151632 screws, 
2191 lock washers, and 7002 washers under the 
cover. Pull the hood forward to remove. 


2. Stretch the 154020 rubber seal to 


remove it from. the 163511 topseal plate and 
163512 bottom seal plate. 


3. Remove the 151722 screws and 
2191 lock washers behind the topseal plate, and 
the 151722 screws and 2191 lock washers which 
mount the bottom seal plate. Remove the plates. 


4. To reassemble, reverse disas- 
sembly procedure. 


(i) KEYBOARD (See figures 3-21, 3-22, 
and 3-23, Volume 2) - Remove the signal gener- 
ator, keyboard labels, and keyboard cover (par- 
agraphs 6-4d(2)(E), (g), and (h). 


1. Remove the screws and washers 
attaching the 163585 and 163586 brackets to the 
158000 base. Remove the four 151442 screws, 
2191 lock washers, and 7002 washers which 
attach the 154068 and 154069 code lever guide 
brackets (figure 3-23, Volume 2) to the base. 
Remove the two 151632 screws, 2191 lock 
washers, and 7002 washers. Tip up the front 
of the keyboard, disengaging the 158099 se- 
lecting lever from the 158116 reset lever, and 
pull the assembly forward. 


2. To reassemble, reverse dis - 
assembly procedure. All function levers are 
under their corresponding function bails ex- 
cept the receive key function lever, which fits 
on top of its function bail. When reassembling, 
depress the REC keylever so that the lock 
function lever will go over its bail, instead of 
under as the other function levers. 


(j) SPACE BAR (See figure 3-22, Vol- 
ume 2) - Remove the 151045 space bar by re - 
moving the two 151223 shoulder screws attach- 
ing it to the 154117 space bar bail. Pull the 
space bar from the 154111 keylever guide. 
Further disassembly is as shown in figure 3- 
22, Volume 2. Reassemble in reverse order. 


(k) KEYLEVER GUIDE (See figure 3 - 
22, Volume 2) - Remove labels (paragraph (g) 
above ) and the keyboard cover (paragraph (h) 
above ). Remove the three screws (151631 and 
151659) and associated washers which secure 
the 154111 keylever guide to the 154212 key- 
board frame. 


1. Work the 154111 keylever guide 
off the key tops and let them fall free. 
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2. To reassemble, replace the 
guide plate over the keylevers, flopping all 
levers to the rear. Place the guide plate on 
the 154212 frame and push the keylevers into 
their respective holes, starting with the bot- 
tom row and proceeding upward to the top row. 
Replace all screws, and washers removed. 


(1) KEYLEVER (See figure 3-23, Volume 
2) - Remove the keyboard label (paragraph (g) 
above) and cover (paragraph (h) above) and de- 
press the key to be removed to locate it under 
the keylever guide, if a keylever is to be re- 
moved singly. Remove the keylever guide 
(paragraph (j) above ) to remove all keylevers. 


1. Use keylever removing tool No. 
151383 (not supplied as part of the equipment ). 
Insert the smaller lug of the keylever remover 
in the slot of the keylever, and engage the 
shoulder of the larger lug on the top of the code 
lever. Pry upward to unsnap the keylever 
from the code lever. The plastic keytop should 
not be removed from any keylever to change a 
character. See figure 3-23, Volume 2 for dis- 
assembly. 


2. To replace the keylever, place 
the fork of the keylever over the stud on the 
code lever. Support the code lever from un - 
derneath, and press the keylever into position. 


(m) KEYBOARD WEDGELOCK MECH- 
ANISM (See figures 3-12 and 3-22, Volume 2) - 
Remove keyboard label and cover (paragraphs 
(g) and (h) above). 


1. Loosen the 1274 adjusting screw 
and 3598 nut under the 163585 and 163586 
brackets (figure 3-22, Volume 2) at either side 
of the keyboard. 


2. Holding the wedgelock assembly 
in place to prevent its falling when released, 
remove two 151631 screws, 2191 lock washers, 
and 125015 washers attaching the assembly to 
the 163585 and 163586 brackets. Carefully 
pull the channel away from the code bars with- 
out dislodging the 154080 wedgelocks (figure 
3-23, Volume 2) from their code bars. Dis- 
assemble as shown in figure 3-12, Volume 2. 


3. To replace the wedgelock mech- 
anism, reverse disassembly procedure. Re- 
place any dislodged wedgelocks individually on 
their code bars. Note that there are no wedge- 
locks provided for the function keylever code 
bars and the space code bar. 


(n) CODE LEVERS (See figure 3 - 23, 
Volume 2) - Remove the signal generator, key- 
board labels, cover and keylever guide, key - 
board assembly, keylevers, and the wedgelock 
assembly (paragraphs 6 - 4d(2)(f) through (m), 
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1. Remove the 154080 wedgelocks 
from the code bars. 


2. Unhook the 154125 springs from 
the 154070 code lever guide. 


3. Remove the 119645 retaining 
rings securing the 154016 code bar lever shaft 
between the 154068 and 154069 brackets. Care- 
fully slide the shaft free of the code levers, 
retaining each part removed from the shaft in 
the order in which it was removed. Slide the 
levers out of the code bar guide carefully from 
the front. Disassemble as shown in figure 3- 
23, Volume 2. 


4, To replace code bars, reverse 
the procedure followed in disassembly. Be 
sure the order of insertion of the code levers 
in the guide slots is the same as when dis- 
assembled. When wedgelocks are replaced, 
note that there are none for function and space 
bar code levers. 


(0) FUNCTION MECHANISMS (See fig- 
ures 3-7 and 3-21, Volume 2) - Remove the 
signal generator, keyboard label andcover, and 
keyboard guide plate (paragraph 6-4d(2)(f), (g), 
(h), and (k). It is not necessary to remove the 
keyboard assembly or the code levers. How- 
ever, removal of the repeat and send functions 
is accomplished in the removal of the code 
levers (paragraph (n) above). The following 
removal procedures cover local line feed, re- 
ceive, and local carriage return functions. For 
space bar function mechanism removal, see 
paragraph (j) above. 


1. Disconnect the 154066 local line 
feed lever from the 153252 trip lever (figure 
3-21, Volume 2) by removing the 119651 re- 
taining ring. Disconnect the 154067 send lever 
from the 154109 lock plunger by compressing 
the 151352 spring and disengaging the roller on 
154067 send lever from the slot in 154109. 


2. Remove the 162333 locating studs 
and 151146 nut plates attaching each end of the 
154059 bracket tothe base. Remove the bracket 
and function levers. 


3. Remove the 49420 spring from 
the 154059 bracket. Remove the two 119653 
retaining rings and slide the 154092 shaft from 
the bracket, retaining thelevers in the order in 
which removed from the shaft. 


4. Remove the two 151632 screws 
and 2191 lock washers to remove the 154106 
local line feed trip link bracket, and the 153252 
trip link from the base. Remove the 112630 
spring from the trip link. 
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5. Remove the two 151722 screws 
and 2191 lock washers to remove the 154115 
lock plunger guide plate, plunger, and spring. 
Remove the 3870 spring from the plunger. 


6. Disassembly procedures are 
complete as indicated above, except that. key- 
lever and code lever removal for all functions 
are as described in paragraphs 6 - 4d(2)(1) and 
(n). To reassemble the function mechanism 
components, reverse disassembly procedure. 


(p) CODE BARS (See figure 3-23, Vol- 
ume 2) - Remove the keyboard, keylever guide, 
keylevers, wedgelock mechanism, and code 
levers (paragraphs 6-4d(2)(i) and (k) through (n). 


1. Remove the 119650 retaining ring 
so that the 154023 lock bar latch can be removed 
when the 154052 lock bar is detached. 


2. Remove the two 151630 screws 
and 2191 lock washers holding the 154068 and 
154013 brackets and 154008 guide in place while 
removing the 2415 and 110437 springs, which 
retain the code bars and 154013 spring bracket. 
Remove the three brackets and withdraw the 
code bars from the 154070 guide, retaining the 
components in the order in which they were 
removed. Disassembly is illustrated in figure 
3-23, Volume 2. 


3. Reassemble and install in re- 
verse order of disassembly. Replace the uni- 
versal bail on its pilot screws before attaching 
the 154068 bracket. 


(q) UNIVERSAL BAIL MECHANISM 
(See figure 3-11, Volume 2) - When the 154068 
bracket is removed in code bar disassembly, 
the 154071 universal bail pilot screw will be 
separated from the 154179 bail. Disengage the 
other end of the bail, and disassemble as shown 
in figure 3-11, Volume 2. Install the universal 
bail (assemble in reverse order of disassem - 
bly ) before attaching the 154068 bracket in re- 
assembling the code bars (paragraph (p) above). 


(r) CAM FOLLOWER MECHANISM (See 
figure 3-26, Volume 2) - Remove the typing 
reperforator from the keyboard ( paragraph 
6-4e). Remove the 151631 screw, 2191 lock 
washer, and 7002 washer to disconnect the signal 
generator contact box cable and 121242 cable 
clamp. Remove the two 1210 screws and 93117 
lock washers to disconnect the 158163 switch 
from the 158162 switchbracket. Remove screws 
151657 and 151630 and associated washers, to 
permit the 158067 switch bracket and 158066 
switch to drop free of the mechanism. Do not 
unsolder switch leads unless switches are to be 
replaced. 
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1. Remove the four 151632 screws, 
2191 lock washers, and 7002 washers and lift 
the cam follower mechanism from the base. 
Disassemble mechanism as shown in figure 3- 
26, Volume 2. 


2. To reassemble, reverse dis - 
assembly procedure. Position the 158066 
switch and 158067 bracket from the bottom of 
the base to locate for installation. 


(s) CODE BAR EXTENSION MECHA - 
NISM (See figure 3-25, Volume 2) - Remove 
the cam follower mechanism (paragraph (r ) 
above ). Pull the selector switch shaft out of 
engagement with the 158114 shaft. 


1. Remove the 151631 screw and 
2191 lock washer, and lift the code bar exten- 
sion mechanism from the 158000 base. Pull 
slightly forward if the auxiliary switch shaft is 
engaged at the rear of the 158114 shaft, and lift 
to the left to disengage the 158116 reset lever 
fork. 


2. Disassemble as shown in figure 
3-25, Volume 2. 


3. Reassemble in reverse order of 
disassembly. Note that the 158061 link guide 
pin and 158060 spring are engaged between the 
158135 clutch trip bar link and the 158103 trip 
bar link (figure 3-23, Volume 2) in the code 
bar mechanism. The reset lever fork must 
engage the pin on the 158099 keyboard control 
selector lever. The 158117 reset lever slides 
between the two bars which comprise the 158- 
099 selector lever. 


(t) Further disassembly of keyboard 
base is as shown in figure 3-21, Volume 2. 


(u) To reassemble keyboard, reverse 
disassembly procedure of components and mech- 
anisms. All adjustments should be checked 
(paragraph 5-2d) as the keyboard is assembled. 


(3) KEYBOARD (LK) (See figures 3-6 
through 3-31, Volume 2) 


(a) INTERMEDIATE GEAR MECHA- 
NISM (See figure 3-8, Volume 2) - Remove the 
typing unit and motor from the keyboard (para- 
graph 6-4c). It is not necessary to remove the 
keyboard from the cabinet. The intermediate 
gear mechanism is illustrated in figure 3-8, 
Volume 2. 


1. To change operating speed ratios 
for the keyboard and typing unit, it is not nec - 
essary to disassemble the intermediate gear 
mechanism. Remove the 151631 screw and 2191 
lock washer from the 154663 shaft (figure 3-8, 
Volume 2). Select the desired matching gea. 
and pinion set (figure 3-18, Volume 2) and re - 
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place the gear attached to the hub end of the 
154663 shaft. Replace the pinion on the motor 
shaft to mate with the new driven gear. 


2. Remove the two 151724 screws, 
and one 151725 screw from the 151228 bracket, 
and lift the intermediate gear assembly from the 
keyboard. Disassembly is as shown in figure 
3-8, Volume 2. 


3. To reassemble and install the 
intermediate gear mechanism, reverse dis - 
assembly procedure. 


(b) SYNCHRONOUS PULSED MAGNET 
ASSEMBLY (See figure 3-20, Volume 2) - Refer 
to paragraph 6-4d(2)(d). 


(c) SIGNAL GENERATOR (See figures 
3-13 through 3-17, Volume 2) - Remove the 
two 153841 screws and 2191 lock washers from 
the front of the 154200 frame (figure 3-13, 
Volume 2). Remove the 74805 screw and 2669 
lock washer at the rear of the frame. Lift the 
frame carefully from the keyboard, while 
holding the universal bail back so that the non- 
repeat lever clears and its spring will not be 
excessively stretched. 


CAUTION 


If the 154026 non-repeat lever is pulled down 
approximately 90 degrees from normal position, 
its spring might be stretched beyond its elastic 
limits, resulting inmalfunction of the assembly. 


1.. CONTACT BOX (See figure 3-17, 
Volume 2) - Refer to paragraph 6-4d(2)(f)1. 


2. SHAFT AND CAM CLUTCH (See 
figures 3-13 and 3-14, Volume 2) - Refer to 
paragraph 6-4d(2)(f)2. 


3. FRONT AND REAR PLATE 
MECHANISMS (See figures 3-15 and 3-16, Vol- 
ume 2) - Refer to paragraph 6 - 4d(2)(f)3 for 
disassembly procedure. Disassembly is iden- 
tical to that for the LAK21BRW mechanisms 
with only slight part differences (see figures 
3-16 and 3-24, Volume 2). 


(d) KEYBOARD LABEL (See figure 3-9, 
Volume 2) - Refer to paragraph 6-4d(2)(g), and 
figure 3-9, Volume 2 for disassembly and re- 
assembly. 


(e) KEYBOARD COVER AND SEAL 
PLATES (See figure 3-9, Volume 2) - The key- 
board cover can be removed immediately by 
following step 1 below. For complete dis - 
assembly, remove the signal generator (para- 
graph 6-4d(3)(c). Remove the keyboard labels 
at both sides of the keyboard (paragraph (d) 
above). 
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1. Remove the four 151659 screws 
and 81774 washers, and two 151632 screws, 
2191 lock washers, and 7002 washers under 
the cover. Pull the hood forward and down - 
ward to unhook it from the two 154203 brackets 
near the bottom. 


2. Stretch the 154020 rubber seal 
to remove it from the 154058 top seal plate, 
and the 154057 bottom seal plate. 


3. Remove the three 151722 screws 
and 2191 lock washers to remove the 154058 
top seal plate. Remove the two 154203 hood 
mounting brackets by removing the four 151- 
442 mounting screws and 2191 lock washers. 
Remove the two 151632 screws and 2191 lock 
washers, and remove the 154057 bottom seal 
plate. 


4. To reassemble, reverse dis - 
assembly procedure. 


(f) KEYBOARD (See figures 3-6, 3-9, 
and 3-10, Volume 2) - Remove the signal gen- 
erator, keyboard labels, and keyboard cover 
(paragraphs 6-4d(3)(c), (d), and (e). 


1. Remove the four 151631 screws 
and 2191 lock washers which hold the 154210 
and 154211 front frames to the 154000 base. 


2. Remove the two 151722 screws, 
2191 lock washers, and 7002 washers which 
hold the 154068 and 154069 right and left code 
lever guide brackets on the top of the base, and 
the two 151632 screws and 2191 lock washers 
at the extreme right and left of the 154055 front 
bracket which hold it onthe base. Tip up the 
front of the keyboard assembly and pull it for- 
ward, disengaging the function levers. 


3. To reassemble, reverse dis - 
assembly procedure. Al function levers are 
under their corresponding function bails ex- 
cept the keyboard lock function lever, which 
fits on top of its function bail. When reassem- 
bling, depress the keyboard lock keylever so 
that the lock function lever will go in over its 
bail instead of under as the other function le- 
vers. 


(g) SPACE BAR (See figure 3-9, Vol- 
ume 2) - Refer to paragraph 6-4d(2)(j) for dis- 
assembly procedure. Refer to figure 3-9, 
Volume 2 during disassembly and reassembly 
of space bar. 


(h) KEYLEVER GUIDE (See figure 3-9, 
Volume 2) - Refer to paragraph 6-4d(2)(k). 


(i) KEYLEVER (See figure 3-10, Vol- 
ume 2) - Refer to paragraph 6-4d(2)(1) for dis - 
assembly procedure. Refer to figure 3-10, 
Volume 2 during disassembly and reassembly 
of keylevers. 
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(j) KEYBOARD WEDGELOCK MECH - 
ANISM (See figures 3-9 and 3-12, Volume 2) - 
Remove keyboard labels and cover (paragraphs 
(d) and (e) above). 


1. Remove the two 156631 screws, 
2191 lock washers, and 125015 washers at the 
right and left ends of the wedgelock assembly. 
Hold the assembly to prevent its falling when 
released. Carefully pull the channel away 
from the code bars without dislodging the 154- 
080 wedgelocks (see figure 3-10, Volume 2), 
Disassemble as shown in figure 3-12, Volume 
2. 


2. To reassemble and install wedge 
lock mechanism, reverse disassembly proce- 
dure. Replace any dislodged wedgelocks indi- 
vidually on their code bars. Note that there 
are no wedgelocks provided for the function 
keylever code bars and the space code bar. 


(k) CODE LEVERS (See figure 3-10, 
Volume 2) - Remove the signal generator, key- 
board labels, cover and keylever guide, key- 
board assembly, keylevers, and the wedgelock 
assembly (paragraphs 6 - 4d(3)(c) through (j). 
Refer to paragraph 6-4(2)(n)1 through 4 for 
disassembly procedure. Refer to figure 3-10, 
Volume 2 during disassembly and reassembly 
of the code levers. 


(1) FUNCTION MECHANISMS (See figure 
3-6 and 3-7, Volume 2) - Remove the signal 
generator, keyboard labels and cover, and key - 
board guide plate (paragraph 6-4d(3), (c), (d), 
(e) and (h). Jt is not necessary to remove the 
keyboard assembly or the code levers. How- 
ever, removal of the repeatand keyboardunlock 
functions is accomplished in the removal of the 
code levers (paragraph 6-4d(3)(k). The follow- 
ing removal procedures cover local line feed, 
keyboard unlock, and local carriage return 
functions. For space bar function removal 
see paragraph (g) above. 


1. Refer to paragraphs 6-4d(2)(0) 1 
through 5 for disassembly procedure. 


2. For keylever and code lever re- 
moval for all functions refer to paragraph 6-4d 
(3)(i) and (k). To reassemble the function 
mechanism components, reverse disassembly 
procedure, 


(m) CODE BARS (See figure 3-10, Vol- 
ume 2) - Remove the keyboard, keylever guide, 
keylevers, wedgelock mechanism, and code 
levers (paragraphs 6-4d(3)(f) through (k). Re- 
fer to paragraph 6-4d(2)(p)1 through 3 for dis- 
assembly procedure. Refer to figure 3-10, 
Volume 2 during disassembly and reassembly 
of the code bar mechanism. 
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(n) UNIVERSAL BAIL MECHANISM (See 
figure 3-11, Volume 2) - Refer to paragraph 
6 - 4d(2)(q) for disassembly procedure. Refer 
to figure 3-11, Volume 2 during disassembly 
and reassembly of the universal bail mecha- 
nism. 


(o) Further disassembly of the keyboard 
base is as shown in figure 3-10, Volume 2. To 
reassemble keyboard, reverse disassembly 
procedure of components and mechanism, All 
adjustments should be checked (paragraph 5- 2d) 
as the keyboard is assembled. 


e. TYPING REPERFORATOR (LPR) (See 
figures 5-1 through 5-19, Volume 2) - Check 
preliminary procedures suggested in paragraph 
6-4a and b. To remove typing reperforator 
from keyboard, remove three 174014 screws, 
3639 lock washer, 3438 washers (figure 3-21, 
Volume 2), and 151631 screw, 2191 lock washer, 
and 125015 washer (figure 5-5, Volume 2). 
Carefully disengage reperforator from the key- 
board, avoiding damage to the connecting link- 
ages. 


(1) SELECTOR MECHANISM (See figures 
6-17 and 6-18 and figures 5-12 through 5-14, 
Volume 2) - Removal, disassembly and re- 
assembly of the selector cam-clutch and selec- 
tor mechanism are as described in connection 
with the identical mechanism in the typing unit. 
Remove the cam clutch and selector mechanism 
(paragraphs 6-4c (9), (10) and (12). Disassem- 
ble as shown in figures 5-12 through 5-14, Vol- 
ume 2. Reassemble and install in the reverse 
order of disassembly. To readjust the selector 
mechanism, see paragraph 5-2 adjustment fig- 
ures 5-1, 5-3, and 5-9 through 5-13. 


(2) RIBBON MECHANSIM (See figure5-16, 
Volume 2) - Remove two 151632 screws and 
2191 lock washers, and detach the 156414 ribbon 
mechanism mounting plate from the typing re- 
perforator. Disassemble as indicated in figure 
5-16, Volume 2. To reassemble and install, 
reverse disassembly procedure. For ribbon 
installation, see paragraph 3-2d(2)(b). 


(3) PUNCH ASSEMBLY (See figures 5-4 
through 5-6, Volume 2) 


(a) Disengage the main drive link spring 
90573 from the 156412 link (figure 5-2, Volume 
2), and separate the link from the 156884 rock- 
er arm (figure 5-6, Volume 2). 


(b) Remove the 151632screw, 2191 lock 
washer, and 7002 washer (figure 5-15, Volume 
2). Remove the 151631 screw, 2191 lock wash- 
er, and 7002 washer (figure 5-11, Volume 2). 
Remove two 151631 screws, and 2191 lock 
washers retaining the 159472 main perforator 
plate (figure 5-1, Volume 2) to the 159861 
frame (figure 5-18, Volume 2) or the 156876 


6-38 


frame (figure 5-18, Volume 2) in the case of 
the LPR35BWA typing reperforator. Carefully 
pull the main plate and attached mechanisms 
straight forward to clear the bell cranks and 
the printing hammer on the typing mechanism. 


(c) FRONT PLATE MECHANISM (See 
figure 5-5, Volume 2) 


1. Remove two 151630 screws and 
2191 lock washers. Remove 3598 nut and 2191 
lock washer. Remove 151416 nut, 2191 lock 
washer, and 7002 washer. 


2. Disconnect 91120 and 41382 
springs, and remove front plate and attached 
mechanisms. Disassembly is as shown in fig- 
ure 5-5, Volume 2. 


3. To reassemble and install front 
plate mechanisms, reverse disassembly order. 


(d) REAR PLATE MECHANISM (See 
figure 5-4, Volume 2) 


1. Remove 151631 screw, 2191 lock 
washer, and 7002 washer. Remove 159621 
screw, 2191 lock washer, and 8330 washer. 
Remove 151632 screw, 2191 lock washer, and 
7002 washer. Remove 161108 stud, 2191 lock 
washer, and 3598 nut, and separate the rear 
plate from the main perforator 159472 plate. 


2. Disassembly of rear plate mech- 
anism and punch block, 173770, is shown in 
figure 5-4, Volume 2. 


3. To reassemble, reverse dis - 
assembly procedure. 


(e) TRANSFER MECHANISM (See fig- 
ure 5-15, Volume 2) - Remove punch assembly 
(paragraph 6-4e(3). Remove the 151631 and 
151632 screws, 2191 lock washers, and 7002 
washers, and separate the transfer mechanism 
from the main perforator plate. Disassembly 
of transfer mechanism is indicated in figure 
5-15, Volume 2. Reassemble in reverse order 
of disassembly. 


(f) To reinstall punch mechanism, re- 
verse procedure used in removing and disas- 
sembling the mechanisms. Be sure transfer 
levers are properly engaged with the punch bars 
and with the bell cranks. 


(4) TYPING MECHANISM (See figure 5-17, 
Volume 2) 


(a) Remove ribbon mechanism, and 
punch assembly (paragraph 6-4e(2) and (3). 
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(b) Remove 156872 operating blade (fig- 
ure 5-2, Volume 2) by removing the two 151657 
screws, 2191 lock washers, 8330 washers, and 
82392 shims. 


(c) Remove 119651 retaining ring and 
disconnect the 159512 printing trip link (figure 
5-17, Volume 2). Disconnect the 159526 oscil- 
lating drive link (figure 5-10, Volume 2) by re- 
moving the 153841 screw, 2191 lock washer, 
125011 washer, and 160839 eccentric (figure 
5-2, Volume 2). 


(d) Remove the 33828 spring (figure 5- 
17, Volume 2) from the 173981 accelerator 
(figure 5-8, Volume 2) and the 90606 spring 
(figure 5-1, Volume 2) from the 156252 lifter 
(figure 5-17, Volume 2). 


(e) Remove the 151692screw, 2191 lock 
washer, and 8330 washer and detach the 159434 
lifter plate (figure 5-17, Volume 2) from the 
162862 bar (figure 5-1, Volume 2). 


(f) Remove the 151630 screw and 2191 
lock washer from the 159404 post (figure 5-10, 
Volume 2). The 151631 screw, 2191 lock wash - 
er, and 7002 washer are previously detached in 
removal of the punch mechanism, to free the 
159487 front plate on the function box (figure 
5-11, Volume 2). 


(g) Remove the 119653 retaining ring to 
detach the 159658 screw and 2191 lock washer, 
and the 159536 gear and 159659 eccentric shaft 
(figure 5-8, Volume 2). 


(h) Remove the three 151631 screws, 
2191 lock washers, and 7002 washers which 
secure the 159535 front plate to the frame (fig- 
ure 5-7, Volume 2), Remove front plate and 
attached typing mechanisms from the frame. 


(i) To remount typing mechanism, re- 
verse disassembly procedure. 


(5) FUNCTION BOX MECHANISM (See fig- 
ure 5-11, Volume 2) - Remove 151631 screw, 
2191 lock washer, and 7002 washer attaching 
the 156316 function box rear plate and 159483 
spring bracket to the 159535 front plate. Lift 
the function box from the typing mechanism. 
Disassembly is shown in figure 5-11, Volume 
2. To reinstall function box, reverse dis- 
assembly procedure. 


(6) AXIAL PLATE MECHANISM (See fig- 
ures 5-9 and 5-10, Volume 2) 


(a) Remove the 3870 spring (figure 5- 
17, Volume 2) from the 156413 correcting 
drive link. Remove the 119651 retaining ring 
and detach the correcting drive link. 
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(b) Remove the 119649 retaining ring 
and remove the 156870 ribbon oscillating lever 
(figure 5-9, Volume 2). 


(c) Remove the two 151630 screws and 
2191 lock washers (third one removed during 
typing mechanism disassembly, figure 6-4e(4) 
(f) which mount the 159525 axial plate to the 
159535 front plate from the front and from the 
rear. Remove axial plate assembly. 


(d) Axial plate disassembly is illus- 
trated in figures 5-9 and 5-10, Volume 2. 


(e) To reassemble and remount axial 
plate assembly, reverse disassembly proce - 
dure. The rearmost tooth space on the 156294 
sector (figure 5-9, Volume 2) must mesh with 
the rearmost tooth on the 173775 type wheel 
shaft rack, and the forward tooth on the sector 
must mesh with the second tooth space on the 
shaft. There is an extra tooth space on the 
forward portion of the shaft's rack. 


(7) FRONT PLATE ASSEMBLY (See fig- 
ures 5-7 and 5-8, Volume 2) - Remove the 
function box assembly and axial plate assembly 
after removing the typing unit from the frame 
(paragraph 6 - 4e(4) through (6). Disassemble 
remaining front plate mechanism as shown in 
figures 5-7 and 5-8, Volume 2. To reassem- 
ble, reverse disassembly procedure. 


(8) PUSH BARS (See figure 5-7 and 5-10, 
Volume 2) 


(a) To remove push bars, remove typ- 
ing mechanism and function box mechanism 
(paragraph 6-4e(4) and (5). Remove push bars 
by disengaging the push bar rack from its 
associated pinion, 


(b) When reassembling push bars, care 
must be taken toassure the correct rack-pinion 
mesh. Correct gear tooth engagement of racks 
is as follows: 


1. PUSH BARS #1 (159533), #2 
(159534) (figure 5-10, Volume 2), #3 (159529), 
#4 (159530), and #5 (159528) (figure 5-7, Vol- 
ume 2) - Correct mesh for these push bars is 
such that the first tooth on the pinion and the 
first tooth space on the rack are meshed. The 
last tooth on the pinion and the last tooth space 
on the rack shouldalso mesh. Misalignment of 
the mesh by as little as one tooth will produce a 
jam in the machine and cause part breakage if 
the unit is put under power while the condition 
exists. 


2. "LETTERS" (159563) and 'FIG- 


URES" (159532) PUSH BARS (figure 5-7, Vol- 
ume 2)- The assembly of these two push bars to 
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the left eccentric assembly must follow the as- 
sembly of the detents on the same eccentric. 
Starting with the left eccentric in the lower de- 
tented position, locate the gear toothof the pin- 
ion which is at top dead center (using oil hole in 
eccentric housing as a reference may help, 
since it's also located at top dead center). The 
first tooth space of the rack of the "letters" 
push bar must engage the tooth located directly 
below. This requirement is met when the indi- 
cating mark on the push bar and eccentric shaft 
are inline. Pull the "letters" push bar all the 
way on the pinion. The eccentric shaft should 
now be in the upper detented position. Now lo- 
cate the tooth at bottom dead center. The first 
tooth space of the rack on the "figures" push 
bar should engage the tooth just located. The 
full travel of either push bar should result in 
the eccentric shaft being rotated from one de- 
tented position to the other without jamming. 
As before, a misalignment of the mesh by one 
tooth will cause a jam and parts breakage if the 
machine is put under power. 


(9) ROCKER BAIL ASSEMBLY (See figure 
5-2, Volume 2) - Remove typing mechanism 
from the typing reperforator (paragraph 6 - 4e 
(4). 


(a) Disconnect the 156937 printing drive 
link by removing the 119651 retaining ring 
(figure 5-17, Volume 2). 


(b) Remove the 3598 nut, 2191 lock 
washer, 7002 washer, 156877 felt washer, 
156876 bushing, 125015 washer, and 151632 
screw from the operating blade 156871 mount- 
ing bail (figure 5-2, Volume 2). 


(c) Remove the 125231 nut, 2669 lock 
washer, and 156921 adjusting lever guide, and 
remove the 156366 rocker bail shaft. Remove 
the rocker bail. Disassembly is shown in figure 
5-2, Volume 2. 


(d) To replace the rocker bail, reverse 
disassembly procedure. 


(10) MAIN SHAFT (See figures 5-3 and 
5-18, Volume 2) 


(a) Remove the 87401 spring from the 
150355 function clutch latch lever (figure 5-1, 
Volume 2). Remove the 156467 retaining ring, 
151426 flat washers, and 156465 spring washer 
from the forward (longer) end of the 154397 
main shaft (figure 5-2, Volume 2). Remove 
the 151630 screw and 2191 lock washer from the 
158745 bearing clamp and remove the clamp. 


(b) Remove the 150040 screw and 2191 
lock washer from the 150000 function clutch 
drum. Remove the 151632 screw and 2191 lock 
washer from the 173340 collar (figure 5- 3, 
Volume 2). 
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(c) Pull the main shaft out of the rear 
of unit, removing the cam-clutch and 173340 
collar. 


CAUTION 


Note the location of the mainshaft 154398 needle 
roller bearings shown in figure 5-3, Volume 2. 
Move the main shaft toward the rear of the unit 
slowly, exercising care not todrop or contami- 
nate the 20 needle bearing rollers in each race. 
A spring (such as a 125252 spring used on the 
ribbon feed pawl ) may be stretched around the 
shaft and roller bearings, and the ends of the 
spring hooked together. The spring, plus the 
KS74171 grease around the bearings, will hold 
the rollers in place. 


(d) To replace main shaft assembly, 
reverse disassembly procedure. Make _ sure 
roller bearings are clean, and lubricate bear- 
ing races with KS7471 grease. Apply a liberal 
amount of KS7470 oil at each end of the bearing 
sleeve. 


NOTE 


When the main shaft is inserted into the cam- 
clutch, hold the latter firmly so that the drum 
is not pushed off the clutch. Compress the drum 
andcam disk together so that holes in drum and 
clutch bearings are aligned. 


(11) JACK SHAFT (See figure 5-18, Vol- 
ume 2) - Remove the rear 155995 bearing re- 
tainer screw, 112967 washer, 2191 lock washer, 
and 3598 nut from the typing reperforator frame. 
Remove the two front 151346 bearing retainer 
screws, 2191 lock washers and 158881 nuts. Re- 
move the 151632screw and 2191 lock washer to 


separate the 159885 gear from the 158171 shaft. 


Remove the 3603 nut and 93108 washer from the 
end of the jack shaft and remove the shaft from 
the frame. To reassemble, reverse disassem - 
bly procedure. 


(12) To reassemble and install the typing 
reperforator, reverse the disassembly proce- 
dure. 


f. AUXILIARY TYPING REPERFORATOR 
(LPR) (See figures 5-1 through 5-19, Volume 
2) - The auxiliary typing reperforator is an 
auxiliary signal receiving component mounted 
on the LRB32 base in the ASR sets. Disassem- 
bly of the auxiliary typing reperforator is 
identical in most respects to the typing re- 
perforator (paragraph 6-4e.), with two excep- 
tions - the addition of a remote control non- 
interfering "letters" tape feed-out mechanism, 
and the absence of the jack shaft (paragraph 
6-4e(11). Check the preliminary procedures 
suggested in paragraph 6-4a and b. Remove the 
auxiliary typing reperforator from its base 


(paragraph 6-4¢). 
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(1) REMOTE CONTROL NON-INTERFER- 
ING "LETTERS" TAPE FEED-OUT MECHA- 
NISM (See figures 5-20 through 5-22, Volume 2) 


(a) Remove the two 119652 retaining 
rings holding the 162798 roller on the 162791 
shaft (figure 5-20, Volume 2). 


(b) Remove the 162798 roller, 172795 
ratchet assembly, and 172793 ratchet from the 
162791 shaft. 


(c) Remove the two 119652 retaining 
rings holding the 173614 link (with stud) to the 
173605 bail assembly and 164888 lever (figure 
5-22, Volume 2). 


(d) Remove the two 151631 screws, 21- 
91 lock washers, and 8330 flat washers which 
mount the 162773 main plate to the typing re- 
perforator frame (figure 4-87, Volume 1). 


(e) Remove mechanism from typing re- 
perforator frame. For further disassembly re- 
fer to figures 5-20 through 5-22, Volume 2. 


(f) To reassemble and install the re- 
mote control non-interfering "letters" tape 
feed-out mechanism, reverse disassembly pro- 
cedure. When remounting the mechanism, 
make certain the following conditions are met: 


1, The 162786 blocking arm (figure 
5-20, Volume 2) must engage the 162745 drive 
arm (figure 5-21, Volume 2). 


2. Fit the 163326 lever (figure 5- 
21, Volume 2) into the rectangular opening of 
the 162760 latch lever (figure 5-20, Volume 2). 


3. Position the 173620 armature 
bail (figure 5-20, Volume 2) so that it moves 
the 173618 bail (figure 5-22, Volume 2) away 
from the 173605 bail assembly. 


(2) SELECTOR MECHANISM - Refer to 
paragraph 6-4e(1). 


(3) RIBBON MECHANISM - Refer to par- 
agraph 6-4e(2). 


(4) PUNCH ASSEMBLY - Refer to para- 
graph 6-4e(3). 


(5) TYPING MECHANISM - Refer to para- 
graph 6-4e(4). 


(6) FUNCTION BOX MECHANISM - Refer 
to paragraph 6-4e(5). 


(7) AXIAL PLATE MECHANISM - Refer 
to paragraph 6-4e(6). 
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(8) FRONT PLATE ASSEMBLY - Refer to 
paragraph 6-4e(7). 


(9) PUSH BARS - Refer to paragraph 6-4e 


(10) ROCKER BAIL ASSEMBLY - Refer 
to paragraph 6-4e(9). 


(11) MAIN SHAFT - Refer to paragraph 
6-4e(10). In addition to the removal of the 
parts listed in paragraph 6-4e(10), the 156400 
belt sprocket (figure 4-4, Volume 2) must be 
removed. 


(12) To reassemble and install the auxil- 
iary typing reperforator, reverse disassembly 
procedure. Adjust the position of the unit to 
meet requirements of paragraph 5-2 adjust- 
ment figure 5-134, and tighten the three 153- 
537 mounting screws. Loosen the 151630 
screw (figure 5-5, Volume 2) and press the 
156183 anchor bracket to the base. Tighten 
the 151630 screw. Install and tighten the 151- 
631 screw, 2191 lock washer, and 125015 
washer, securing the reperforator to the base. 
Install tape in the tape container and feed it 
through the reperforator (paragraph 3-2d(3). 
Connect the 161239 plug on the auxiliary typing 
reperforator base to the 161238 connector on 
the reperforator (figure 5-19, Volume 2). 


g. AUXILIARY TYPING REPERFORATOR 
BASE LRB32 (See figures 4-2 through 4-4, and 
4-6, Volume 2) - The auxiliary typing reperfo- 
rator provides mounting and drive facilities for 
the auxiliary typing reperforator. Check pre- 
liminary procedures suggested in paragraph 
6-4a and b. Remove the auxiliary reperforator 
from the base by removing the three 151632 
screws, 2191 lock washers, and 76461 washers, 
and also the 151631 screw, 2191 lock washers, 
and 125015 washer securing the anchor bracket 
to the base (figure 4-2, Volume 2). Remove the 
161806 timing belt (figure 4-4, Volume 2) and 
disconnect the 161239 plug from its mating 
connector in the reperforator. Lift the typing 
reperforator from the base. 


(1) REMOVAL - To remove the auxiliary 
typing reperforator base from the ASR Cabinet, 
remove the three 162730 screws, two 2449 lock 
washers, one 82832star washer, and three 3226 
washers whichsecure thebase tothe 161777 and 
161778 mounting studs (figure 4-6, Volume 2). 
Lift the base and attached motor and tape con- 
tainer from the cabinet. Disconnect all cabling 
from the base to the cabinet terminal board. 


(2) TAPE CONTAINER (See figure 4-2, 
Volume 2) - Remove two 151723 screws, 2669 
lock washers, and 111516 washers which mount 
the tape container to the base. Remove the 
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container to the extent permitted by leads to the 
158163 switch. To remove completely, tag and 
disconnect cable 161821 terminals at the base 
terminal board. Disassemble the tape container 
as shown in figure 4-3, Volume 2. Reassemble 
in reverse disassembly order. 


(3) GEAR BRACKET MECHANISM (See 
figure 4-3, Volume 2) - Remove the three 153- 
442 screws, 2669 lock washers, and 161770 
washers (figure 4-2, Volume 2). Lift the 161- 
772 gear shift frame and attached mechanisms 
from the base. Disassemble as indicated in 
figures 4-3 and 4-4, Volume 2. To reassemble, 
reverse disassembly procedure. 


(4) MOTOR REMOVAL - (See figure 4-2, 
Volume 2) - Remove gear bracket gear guard 
by loosening the two 151630 mounting screws 
and the 151631 mounting screw (figure 4-3, 
Volume 2). Remove the four 162730 motor 
mounting screws, four 92146 nuts, eight 3226 
washers, six 2449 lock washers, and two 82832 
star washers, and remove the motor from the 
base. For disassembly of governed or syn- 
chronous motors, refer to paragraph 6-4m. To 
reassemble and install motor reverse disas- 
sembly procedure. 


(5) Disassemble the auxiliary typing re - 
perforator base as shown in figure 4-2, Vol- 
ume 2. To reassemble, reverse disassembly 
procedure. Do not replace the tape container 
until all connections to the base terminal 
boards have been completed. 


h. TRANSMITTER DISTRIBUTOR (LXD) (See 
figures 7-1 through 7-8, Volume 2) - Check pre- 
liminary procedures suggested in paragraph 
6-4a and b. Slide the 154485BR transmitter 
distributor housing (figure 1-6, Volume 2) from 
its spring detents on either side to expose the 
mechanism. Remove the two 151693 screws, 
2191 lock washers, and 7002 washers which 
secure the 162019 plate, and remove plate. 
Remove the three 151632 transmitter distribu- 
tor mounting screws, 2191 lock washers, and 
125015 washers, and lift the transmitter dis- 
tributor from the base. 


(1) COVER PLATE (See figure 7-9, Vol- 
ume 2) - Lift upward on the left edge of the 
156608 cover plate to unlatch the 156779 spring 
detents, and pull to the left to release the 156- 
609 spring catches. Disassemble as indicated 
in figure 7-9, Volume 2. To reassemble, re- 
verse disassembly procedure. 


(2) TOP PLATE (See figure 7-10, Volume 
2) - Loosen the two 152893 screws, 110743 lock 
washers, and 125011 washers, and lift top plate 
from the transmitter distributor. Disassembly 


6-42 


is shown in figure 7-10, Volume 2. To re- 
assemble, reverse disassembly procedure. 


(3) TAPE GUIDE PLATE (See figure 7-8, 
Volume 2) - Loosen the two 152893 screws, 
110743 lock washers and 125011 washers, and 
lift the tape guide plate and attached mecha- 
nisms from the transmitter distributor. Dis- 
assembly is shown in figure 7-8, Volume 2. To 
reassemble, reverse disassembly procedure. 


(4) REAR PLATE ASSEMBLY (See figures 
7-4 and 7-6, Volume 2) - Remove the trans- 
mitter distributor from its base, and remove 
the cover, top and tape guide plates (para- 
graphs 6-4h(1) through (3). 


(a) Remove the two 112626 nuts and 2669 
lock washers. Remove the 151630 screw and 
2191 lock washer (figure 7-3, Volume 2). Pull 
the rear plate assembly from the transmitter 
distributor to the extent permitted by leads to 
the magnets and the start-stop tight tape switch. 


(b) Tocompletely remove the assembly, 
remove the two 152893 screws, 110743 lock 
washers, and 125802 washers and remove the 
160639 switch. Removal of the switch lead re- 
quires disassembly of the switch. See figure 
7-4, Volume 2. Tag and disconnect the four 
magnet leads by removing the four 81778 screws 
and 2438 washers (figure 7-6, Volume 2). 


(c) Disassemble the rear plate assembly 
as indicated in figures 7-4 and 7-6, Volume 2. 


(d) To reassemble, reverse disassem- 
bly procedure. The slotted arm of bail 156596 
(figure 7-4, Volume 2) must engage the 156523 
eccentric (figure 7-1, Volume 2). 


(5) CENTER PLATE MECHANISM (See 
figure 7-3, Volume 2) - Remove the rear plate 
assembly (paragraph 6-4h(4), 


(a) Disconnect the 156590 clutch latch 
spring (figure 7-1, Volume 2). 


; (b) Remove the 156622 spacer (figure 
7-3, Volume 2), 3598 nut, and 2191 lock wash - 
er (figure 7-1, Volume 2). Remove the center 
plate mechanism, 


(c) Disassemble as shown in figure 7-3, 
Volume 2. 


(d) To reassemble and install, reverse 
disassembly prucedure. 


(6) MAIN SHAFT (See figure 7-5, Volume 


2) - Remove the rear plateassembly (paragraph 
6-4h(4). 
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(a) Remove the 156501 screw and 2191 
lock washer to remove the 156832 bearing re- 
tainer (figure 7-2, Volume 2). Rotate the shaft 
assembly to clear the cams and withdraw the 
shaft from the rear of the transmitter distribu- 
tor. 


(b) Disassembly of main shaft is shown 
in figure 7-5, Volume 2. 


(c) To reassemble and install main 
shaft, reverse disassembly procedure. 


(7) CONTACT BOX ASSEMBLY (See fig- 
ure 7-7, Volume 2) - Remove cover plate (par- 
agraph 6-4h(1). 


(a) Remove the 3599 nut and 3640 lock 
washer, and lift the 174415 cover from the con- 
tact box. Disconnect the 86304 spring. 


(b) Tag and disconnect the signal line 
leads by removing the three 1293 screws and 
110743 lock washers. 


(c) Remove the two 151632 screws, 2191 
lock washers, and 7002 washers, and lift the 
contact box from the 156649 front plate. 


(d) Disassembly of the contact box is 
shown in figure 7-7, Volume 2. 


(e) To reassemble contact box, reverse 
disassembly procedure. 


(8) FRONT PLATE MECHANISM (See fig- 
ures 7-1, and 7-2, Volume 2) - Remove rear 
plate assembly, center plate mechanism, main 
shaft, and contact box (paragraph 6-4h(3) 
through (7). The remaining mechanisms in the 
transmitter distributor are associated with the 
156649 front plate (figure 7-1, Volume 2) and 
are disassembled as shown in figures 7-1 and 
7-2, Volume 2. To disconnect leads to the 
tape-out switch, remove the two151632 screws, 
2191 lock washer, and the 76275 nut plate. 
This detaches the 160629 switch bracket, 160- 
638 adjusting bracket, 101998 bushing, and 
76461 spacer, all of which are part of the 160- 
632 switch assembly. Removal of the leads 
requires disassembly of the switch. To re- 
assemble the front plate mechanism, reverse 
the disassembly procedure. 


(9) To reassemble the transmitter dis - 
tributor, reverse the procedures used in re- 
moving the component mechanisms. Be sure 
the upper extension on the 160640 tape - out 
sensing pin (figure 7-1, Volume 2) rides under 
the 160628 swinger of the 160632 switch (figure 
7-2, Volume 2). The 156641 tape sensing pins 
(figure 7-1, Volume 2) should be centered in 
their slots on the 156567 top plate (figure 7-10, 
Volume 2). 
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i. TRANSMITTER DISTRIBUTOR BASE LC- 
XB13 (See figure 4-1, Volume 2) - Remove the 
transmitter distributor (paragraph 6-4h), the 
auxiliary typing reperforator base (paragraph 
6-4f(1), and the 161778 mounting stud (figure 
4-6, Volume 2). 


(1) Remove the three 74807 nuts, 2669 lock 
washers, 103305 washers, and 163517 rubber 
bushings from the 164101 stud (figure 1-3, Vol- 
ume 2). 


(2) Remove the rear 151723 screw and 
2669 lock washers, securing the 158018 con- 
nector bracket to the base, to remove the 117- 
366 ground strap. Lift the base out of the cab- 
inet. 


(3) Disassembly of the base isas shown in 
figure 4-1, Volume 2. 


(4) To reassemble and install base, re- 
verse disassembly procedure. 


CAUTION 


Make certain ground strap removed in step (2) 
is re-connected to connector bracket to avoid 
shock hazards. 


j. ELECTRICAL SERVICE ASSEMBLIES 
(ESA) 


(1) ESA 173824 and 173783 (See figures 2- 
3, 2-4, 2-6, 2-7, and 2-9, Volume 2) - Remove 
the two 151437 studs (figure 2-3, Volume 2) to 
detach the 173824 electrical service assembly 
(ESA) from the ASR cabinet, and the 173783 
ESA from the KSR cabinet. To remove the 
ESA's from either cabinet, the 154443 switch 
shaft (figures 1-7 and 1-17, Volume 2) must be 
disengaged from the ESA container. Cable 
connections to the cabinet blocks need not be 
removed to service assemblies. Either ESA 
can be serviced by inverting it to stand on its 
four legs. The cradle mounted cabinet com- 
ponents must be moved forward before the 
electrical service assembly can be inverted. 


(a) GENERAL - Disassembly of the 
173824 and 173783 electrical service assem - 
blies is as shown in figures 2-3, 2-4, 2-6, 2- 
7, and 2-9, Volume 2. Tag all terminal board 
leads before disconnecting them. Do not un- 
solder cable connections unless a component 
is to be replaced. 


(b) RECTIFIER (See figures 2-6 and 
2-7, Volume 2) - Arectifier power supply is 
mountedoneach ESA, and can be serviced with- 
out removal of other teletypewriter components. 


1. Loosen but do not remove the 
two 150040 screws to detach the 151427 latch 
plates, and lift the rectifier assembly from the 
electrical service assembly container to the 
extent permitted by the 153477 cable. 
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2. If it is necessary to remove the 
rectifier assembly from the ESA container, in- 
vert the container, and detach the 153477 cable 
terminals from their respective terminal posts. 
Tag all leads, and separate the rectifier as- 
sembly from the container. 


3. Disassembly of the rectifier 
assembly is indicated in figure 2-6 or 2-7, 
Volume 2. 


4, To reassemble and install the 
rectifier assembly, reverse the disassembly 
procedure. 


(c) ELECTRONIC KEYER (See figure 
2-4, Volume 2) - One or more (maxirhum of 
three ) electronic keyers are mounted on the 
electrical service assemblies, and can be 
serviced without removal of other teletype- 
writer components. 


1. Loosen but do not remove the two 
150040 screws to detach the 151427 latch plates, 
and lift the electronic keyer assembly from the 
ESA container to the extent permitted by the 
interconnecting cables. 


2. If it is necessary to remove a 
keyer from the ESA container, invert the con- 
tainer and detach all leads from the keyer com- 
ponents to the container terminal boards. Tag 
all leads, and separate the keyer from the con- 
tainer. 


3. Disassembly of the electronic 
keyer assembly is as shown in figure 2-4, Vol- 
ume 2. 


4. To reassemble and install the 
keyer assembly, reverse the disassembly pro- 
cedure. 


(2) ESA 173395BR and 173816BR (See fig- 
ures 2-1, 2-2, 2-5, 2-6, 2-8 and 2-10, Vol- 
ume 2) - These electrical service assemblies 
are used in conjunction with rack mounted Re- 
ceive-Only (RO) and Send-Receive (KSR) Sets. 
Either of these ESA's may be serviced by re- 
moving them from their mounted: positions (if 
necessary) and removing the three 156740 
screws (figure 2-1, Volume 2) which secure 
the hinged 173957 container cover to the ESA. 


(a) GENERAL - Disassembly of the 
173395BR and 173816BR electrical service as- 
semblies is shown in figures 2-1, 2-2, 2-5, 2- 
6, and 2-8, Volume 2. Tag all terminal board 
leads before disconnecting them. Do not un- 
solder cable connections unless a component is 
to be replaced. 


(b) RECTIFIER (See figure 2-6, Vol- 
ume 2) - A rectifier power supply is mounted 
in each ESA, and can be serviced without being 
entirely disconnected from the container. 
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1. Remove the four 3598 nuts, 2191 
lock washers, and 7002 washers from the 861- 
99 studs, and lift the rectifier assembly from 
the electrical service assembly container tothe 
extent permitted by the interconnecting cables. 


2. If it is necessary to completely 
remove the rectifier assembly from the ESA, 
detach all necessary cable connections from 
their respective terminals. Be sure to tag all 
leads before disconnecting cables. Remove 
the rectifier assembly from the ESA. 


3. Disassembly of the rectifier as- 
sembly shown in figure 2-6, Volume 2. 


4, To reassemble and install the 
rectifier assembly, reverse the disassembly 
procedure. 


(c) ELECTRONIC KEYER (See figure 
2-5, Volume 2) - One electronic keyer is 
mounted in each ESA, and can be serviced 
without being entirely disconnected from the 
container. 


1. Remove the 3598 nuts, 2191 lock 
washers, and 7002 washers from the keyer 
mounting studs, and lift the keyer from the 
ESA container to the extent permitted by the 
interconnecting cables. 


2. If it is necessary to completely 
remove the keyer assembly from the ESA, de- 
tachall necessary cable connections from their 
respective terminals. Be sure to tag all leads 
before disconnecting cables. Remove the keyer 
assembly from the ESA. 


3. Disassembly of the electronic 
keyer is shown in figure 2-5, Volume 2. 


4, To reassemble and install the 
keyer assembly, reverse disassembly proce- 
dure. 


k. CABINETS (See Section1, Volume 2) - 
Most necessary removal and disassembly of 
cabinet components can be accomplished by 
reference to the applicable parts illustrations. 
Some of these procedures can be accomplished 
without removing teletypewriter components. 
Remove teletypewriter components only as re- 
quired for a maintenance operation. 


(1) GENERAL - References to parts illus- 
trations may be made as follows for details on 
removal and disassembly of cabinet components. 


(a) CABINET LAAC229BR (See figures 
1-1 through 1-15, Volume 2) 


1. Latch mechanisms and front pan- 


els, cabinet shell, dome, panels, and doors. 
See figures 1-1 and 1-2, Volume 2. 
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3. Terminal blocks and cabinet com- 
ponents. See figures 1-4 and 1-5, Volume 2. 


4. Transmitter distributor housing, 
switches, tape guide, offset copyholder, sub - 
base, and directory holder. See figures 1-6 
through 1-10, Volume 2. 


5. Chad disposal andchad container 
facilities. See figures 1-11 through 1-13, Vol- 
ume 2. 


6. Cabinet cabling, see figures 1- 
14 and 1-15, Volume 2. 


(b) CABINET LAC214BR (See figures 
1-16 through 1-19). 


1. Latch mechanisms, cross bar, 
cabinet shell, dome, and doors. See figure 1- 
16, Volume 2. 


2. Cradle, copyholder, switch, re- 
run cart, electrical components, and windows. 
See figure 1-17, Volume 2. 


3. Copylight and cabling. See fig - 
ures 1-18 and 1-19, Volume 2. 


(c) COVER LPC206BR (See figures 1- 
20 through 1-22, Volume 2). 


1. Latch mechanism, copyholder, 
and electrical components. See figure 1-20, 
Volume 2. 


2. Cradle, sub-base, windows, and 
margin lamp. See figure 1-21, Volume 2. 


3. Cabinet cabling. See figure 1- 
22, Volume 2. 


(2) REMOVAL OF TELETYPEWRITER 
COMPONENTS - Refer to previous removal 
instructions as follows: 


(a) Typing unit (LP), see paragraph 6-4c. 


(b) Base (LB) and Keyboards (LK and 
LAK), see paragraph 6-4d. 


(c) Typing reperforator (LPR), see 
paragraph 6-4e. 


(d) Auxiliary typing reperforator (LPR), 
see paragraph 6-4f. 


(e) Auxiliary Base (LRB), see paragraph 
6-4¢g. 


(f) Transmitter Distributor (LXD), see 
paragraph 6-4h. 
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(g) Transmitter Distributor Base 
(LCXB), see paragraph 6-4i. 


(3) Reassembly and installation of cabinet 
components will be accomplished in the reverse 
order of disassembly. Clean the glass window 
of the front panel with a soft cloth prior to in- 
stallation of the front panel. Avoid damage to 
the character counter (LAAC229BR Cabinet) 
when positioning the front panel. 


1. PAPER WINDER PW201BR (See figures 
1-23 through 1-25, Volume 2). 


(1) Remove the 101021BR motor cover. 


(2) Refer to figures 1-23 and 1-24, Vol- 
ume 2, for disassembly procedure. 


(3) See paragraph 3-5c and d, Volume 1, 
for paper loading instructions. 


(4) To reassemble the paper winder, re - 
verse disassembly procedure. 


m. MOTORS (See figures 8-1 through 8-5, 
Volume 2) - Removal of keyboard (or base) 
mounted motors is identical for either synchro- 
nous or governed units, as described in para - 
graph 6-4d. The LMU3 and LMU4 motor units 
are used in Received - Only and Send - Receive 
Sets, and on the auxiliary typing reperforator 
base. The LMU12 or LMU14 motor units are 
used only on the Automatic-Send - Receive Sets. 


(1) SYNCHRONOUS MOTORS LMU3 and 
LMU12 (see figures 8-1 and 8-2, Volume 2) - 
Disassembly of the synchronous motor is as 
shown in figures 8-1 and 8-2, Volume 2. To 
reassemble the motors, reverse disassembly 
procedure. 


(2) GOVERNED MOTORS LMU4 and LMU- 
14 (See figures 8-3 through 8-5, Volume 2) - 
Disassembly of the governed motors is as shown 
in figure 8-3, Volume 2. Disassembly of the 
governor mehcanism is illustrated in figure 8 - 
4, Volume 2. 


(a) In order to prolong the life of gov - 
ernor slip ring brushes, the slip rings are 
machined to close concentricity requirements 
after assembly. These slip rings should not be 
replaced unless facilities for the machining 
operation are available. 


(b) After the governor parts are as- 
sembled, in the reverse of disassembly order, 
the governor is carefully balanced to reduce 
vibration. It is, therefore, necessary, when 
making parts replacements, to move only the 
parts replaced. Do not disturb other parts. 


(c) Motor reassembly is to be the re - 
verse of the procedure followed in disassembly. 
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